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mentioned  contract)  should  this  equipment  be  reclaimed  by  the  Army. 

Dr.  McLardy,  in  continuance  o'"  his  research  studies  on  "Unique  Brain 
Mechanisms  in  the  Hippocampus"  (the  original  objective  of  contract  8 DADA 
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Deficity  After  Bilateral  Fomicotomy  or  latermdersa1  is  Thalamotomy  in 
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them  in  hi3  successful  sulfide  (rather  than  enzyme)  blocking  of  the  r>ssy 
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tor  permitting  laboratory  research  on  animals  and  humans  to  be  carried  out 
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research  programs. 

Sincerely  yours. 


Jonathan  0.  Cole,  M.D. 
Superintendent 
Boston  State  Hospital 


Ernest  Hartmann,  M.D. 

Associate  Professor  of  Psychiatry 
Tufts  University  School  of  Medicine 

Director,  Sleep  and  Dream  Laboratory 
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ABSTRACT 


Adult  males  who  always  sleep  less  than  six  hours  or  more  Lhan  nine  hours 
per  day  were  studied.  Over  400  were  se.'°ened;  smaller  numbers  had  various 
psychological  tests  and  psychiatric  interviews,  and  finally  29,  free  of  overt 
medical  or  psychiatric  pathology,  were  studied  in  the  laboratory  for  8  nights 
each  of  all-night  polygraphic  recording.  Psychologically  the  short  sleepers 
were  efficient,  hard-working,  and  somewhat  hypomanic.  The  long  sleepe  s  tended 
to  be  anxious,  depressed,  or  withdrawn.  The  two  groups  spent  an  almost  iden¬ 
tical  amount  of  time  —  75  minutes  —  in  deep  slow-wave  sleep  (stages  3-4), 
but  the  long  sleepers  had  twice  as  much  D-time  (REM-time).  It  is  suggested 
that  there  are  two  separate  sleep  requirements,  a  requirement  for  stage  3-4 
sleep  which  is  relatively  constant  across  persons,  and  a  requirement  for  D-time 
which  is  related  to  the  personality  and  life-style  of  the  individual. 
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FOREWORD 


The  investigations  encompassed  by  this  application  has  been  approved 
by  the  committee  of  associates  of  the  investigator  in  accordance  with  the 
Boston  State  Hospital's  assurance  of  clinical  research  dated 
and  the  Massachusetts  Mental  Health  Research  Corporation's  assurance  dated 
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I .  Introduction 

Why  the  study? —  To  answer  the  questions  of  what  stages  of  sleep  are 
variable  and  which  stages  might  be  dispensable.  This  is  done  by  using  people 
who  are  long  sleepers  and  people  who  are  short  sleepers.  Also  it  was  done 
to  find  out  what  psychological  characteristics  distinguish  the  long  sleepers 
from  the  short  sleepers. 

II.  Method 

A.  Finding  the  population.  Newspaper  ads  were  used,  then  those  who 
responded  were  screened  through  a  series  of  steps.  First  they  took  the  C.lt, 
the  Rotter  Incomplete  Sentences  Test,  answered  the  Sleep  Questionnaire,  and 
kept  a  sleep  log.  Then  they  were  interviewed  and  took  the  MMPlt  Over  400 
people  called  and  of  these  260  were  sent  the  forms.  After  scoring  the  forms 
52  came  for  the  psychiatric  interview  and  took  the  MMPI.  Of  these  52  only 

38  were  accepted  for  the  study  and  only  29  were  actually  run. 

B.  The  laboratory  nights.  Each  subject  slept  in  the  laboratory  8  nights. 
The  first  2,  which  were  considered  adaptation  nights,  were  separated  by  about 
one  week,  the  third  through  sixth  were  consecutive  nights  while  the  seventh 
came  a  week  after  the  sixth  and  the  eighth  one  week  later.  On  nights  3-5 
the  subjects  slept  the  mean  number  of  hours  that  they  were  used  to  according 
to  their  sleep  logs.  The  sixth  night  they  were  allowed  to  sleep  as  long  as 
they  could.  On  nights  7  and  8  each  subject  was  awakened  from  each  D-period  ~ 
5  minutos  after  the  onset  of  the  first  D-period  and  10  minutes  after  each 
D-period  after  that  —  in  order  to  elicit  D-recalls  and  responses  to  a  Mood 
Adjective  Checklist.  Twenty  minutes  after  getting  up  in  the  morning  on  nights 
1-6  each  subject  took  a  30  minute  version  of  the  Wilkinson  Vigilance  Task. 
After  the  8  nights  were  over  the  subjects  were  interviewed  again  and  were 
given  the  C.P.I.* ** 

The  subjects  were  divided  into  groups  according  to  sleep  times  and  age. 
we  hod  originally  hoped  for  4  groups,  this  would  have  given  us  10  long-young 
sleepers,  10  3bort-young  sleepers,  10  long-old  sleepers,  and  10  short-old 
sleepers.  It  seemed  impossible  to  find  qualified,  long-old  sleepers,  so  this 
group  was  eliminated,  and  we  ended  up  with  only  8  short-old  sleepers. 


*  C.I.s  Cornell  index 

+  MMPI:  Minnesota  Multiphasic  Personality  Inventory 

**C.P.I . :  California  Personality  Inventory 


• 


*»  ♦*. 
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III.  Results 

A.  Psychological  Results. 

Data  was  available  on  a  large  number  of  subjects  —  those  who  completed 
the  study,  as  well  as  those  who  were  eliminated  at  the  various  screening 
stages.  The  data  on  the  C.I.  and  the  Sleep  Questionnaire  were  compared,  at 
first,  for  all  of  those  who  returned  the  forms,  both  the  accepted  and  the  re¬ 
jected  ones.  Then  comparisons  were  made  between  the  groups  of  accepted  sub¬ 
jects.  This  was  done  again  at  the  various  stages  of  the  screening  process. 

The  data  from  the  Wilkinson  Vigilance  Tasks,  the  Mood  Adjective  Checklist,  and 
the  C.P.I.  were  obtained  only  from  those  who  completed  the  study.  The  data 
from  these  sources  were  compared  for  group  differences. 

B.  Physiological  Re suits. 

The  data  was  collected  on  29  subjects:  10  long-young,  10  short-young, 

8  short-old,  and  1  long-old.  The  subjects  were  compared  on  the  basis  of  total 
sleep  time,  total  waking  time,  total  D-state,  total  stage  2,  and  total  stages 
3  and  4  for  nights  3-5.  Night  6  was  compared  to  the  previous  3  nights  for 
indications  of  sleep  deprivation.  For  all  subjects,  on  nights  3-5.  The 
number  of  RSIS  per  unit  time  (REM  density)  were  ascertained  as  an  indication 
of  the  intensity  of  each  D-period. 


IV.  Discussion 
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A  Study  of  Long  and  short  Sleepers 


Introduction 

What  are  the  functions  of  sleep?  The  most  common  approach  to  answering 
this  question  has  been  sleep  deprivation,  but  this  has  failed  to  provide  clear 
answers  about  the  basic  function.  In  the  present  study  we  hoped  to  find  some 
of  the  answers  by  taking  advantage  of  an  experiment  in  nature,  by  studying 
persons  who  require  either  abnormally  large  or  abnormally  small  amounts  of 
sleep.  These  subjects  were  studied  physiologically  and  psychologically  in 
order  to  answer  two  sets  of  questions.  First,  since  v/e  can  now  classify  mam¬ 
malia  sleep  into  the  two  major  qualitatively  different  states  of  S  (non-REM 
or  synchronized  sleep)  and  D  (dreaming,  desynchronized  or  REM  sleep)  and,  in 
man,  S  can  be  further  divided  into  stages  of  1  through  4,  it  is  of  interest 
to  know  what  kinds  of  sleep  the  long  and  the  short  sleepers  obtain  and  in 
what  proportions.  This  would  indicate  whether  man's  requirements  for  each 
stage  is  variable  and  therefore,  whether  one  or  another  stage  would  be 
relatively  dispensable,  secondly,  there  is  the  cuestion  of  what  personalities, 
life  styles,  psychodynamics,  etc.,  characterize  our  two  groups  of  subjects 
with  apparently  very  different  needs  for  sleep. 

The  psychological  data  can  help  us  understand  the  kinds  of  people  or  the 
life  styles  or  activities  which  are  associated  with  di f feeding  sleep  needs. 

The  physiological  data  may  indicate  which  portions  of  sleep  are  needed  equally 
by  everyone  and  which  portions  are  needed  in  differing  amounts  or  are  possibly 
dispensable. 

Methods 

Keeping  these  goals  in  mind,  we  attempted  to  find  populations  of  people 
who  had  different  sleeo  needs.  A  distinction  must  be  made  betvwen  those  who 
obtain  different  amounts  of  sleep  and  those  who  actually  need  different  amounts. 
For  instance,  it  la  quite  easy  to  find  people  who  obtain  low  amounts  of  sleep 
but  they  either  "catch  up"  after  a  time  or  they  complain  about  the  lack  of  sleep. 
*?e  did  not  wish  to  study  either  of  these  groups,  but  rather  persons  who  func¬ 
tion  well  while  always  obtaining  less  that  6  hours  of  sleep  per  24  hours. 

Advertisements  for  subjects  were  placed  in  major  newspapers  in  New  York  and 
Boston.  The  notices  asked  for  males  over  20  who  always  slept  less  than  6  hours 
or  always  slept  more  than  9  hours  per  24  hours.  They  also  mentioned  that  ac¬ 
cepted  subjects  would  be  paid  for  participating. 


ID 


Over  400  persons  responded  to  the  advertisements  and  most  were  elimin¬ 
ated  through  a  series  of  steps  which  provided  some  data  on  everyone  who  called. 
During  the  initial  telephone  conversation  about  one-third  of  all  those  who 
responded  were  eliminated,  the  remaining  260  were  sent  a  set  of  forms.  These 
forms  were  (1)  the  Cornell  Index,  a  form  consisting  of  101  simple,  true -end'' 
false  questions  about  medical  and  psychosomatic  conditions;  (2)  a  Sleep  Ques¬ 
tionnaire,  a  form  asking  various  questions  about  usual  length  of  sleep,  the 
hours  usually  slept,  whether  the  subject  ever  had  to  catch  up  on  sleep,  how 
long  it  usually  took  to  fall  asleep,  and  whether  there  were  times  when  he 
deviated  from  his  norm,  also  questions  concerning  health,  medication,  alco¬ 
hol,  drugs  and  smoking  were  included;  (3)  a  Sleep  Log  to  be  filled  out  each 
morning  for  two  weeks,  indicating  time  to  bed,  time  awake,  estimated  amount 
of  sleep,  whether  there  were  any  dreams  and  if  any  naps  were  taken;  and  (4) 
the  Rotter  Incomplete  Sentences  Test  —  a  fairly  easily  scored  and  relatively 
quantitative  psychological  test.  (A  copy  of  each  is  appended) 

227  persons  returned  these  forms,  and  of  these  52  were  both  accepted  and 
appeared  for  further  study.  The  eliminations  were  on  the  basis  of  one  or 
more  of  the  following:  if  their  home  sleep  logs  showed  a  mean  sleep  time 
of  more  than  6  hours  or  less  than  9  hours  per  24  hours#-  or  if  there  were  two 
or  more  nights  in  the  2  week  period  that  fall  outside  the  appropriate  range; 
if  they  scored  130  or  more  on  the  Rotter  Incomplete  Sentences  Test;  if  sleep 
questionnaires  indicated  a  marked  variation  in  sleep  time,  if  it  showed  that 
the  patterns  of  sleep  had  not  persisted  for  at  least  6  months,  if  abnormal 
amounts  of  drugs  or  alcohol  were  used;  or  if  serious  psychiatric  or  medical 
problems  were  present#  and  if  they  scored  6  or  more  on  the  Cornell  Index. 

The  52  remaining  subjects  came  to  the  laboratories  for  psychiatric  inter¬ 
views  and  to  take  the  MMPI.  The  interviews  further  clarified  the  sleep  pat¬ 
terns,  medical  histories,  family  sleep  histories,  drug  histories;  explored 
personality  characteristics;  and  investigated  any  areas  that  had  appeared 
problematic  on  the  various  tests.  Subjects  were  eliminated  if  they  were 
taking  drugs,  were  fudged  to  be  psychotic  or  grossly  unreliable,  or  if  they 
were  judged  to  be  suffering  from  a  current  acute  neurosis.  Further,  subjects 
were  eliminated  on  the  basis  of  the  MNPI  if  they  scored  2  standard  devia¬ 
tions  from  the  norm  on  any  of  the  scales  other  than  KF. 

Of  these  52  subjects  38  were  found  acceptable  to  continue,  and,  of  these 
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38/  29  were  actually  run  in  the  laboratories.  After  sleeping  in  the  labor¬ 
atory  for  8  nights  each/  these  subjects  had  a  second/  longer/  interview  and 
each  took  the  California  Personality  Inventory  (C.P.I.). 

The  laboratory  sleep  nights  were  separated  so  that  the  first  two  nights/ 
spaced  a  week  apart/  were  considered  adaptation  nights.  Nights  3-6  were 
consecutive  and  were  obtained  starting  one  week  after  night  2.  On  nights  3-5 
each  subject  was  allowed  to  sleep  the  mean  number  of  hours  that  he  was 
used  to  getting/  as  indicated  on  the  sleep  logs.  On  night  6  they  were  al¬ 
lowed  to  sleep  as  long  as  they  wished.  This  allowed  us  to  pick  up  any  indi¬ 
cation  of  sleep  deprivation  as  well  as  allowing  us  to  study  the  changing  pat¬ 
terns  of  sleep  over  the  4  nights.  On  night  7#  about  one  week  after  night  6/ 
and  on  night  8/  a  week  later;  all  D-periods  were  interrupted  —  5  minutes 
after  the  onset  of  the  first  D-period  and  10  minutes  after  onset  of  subsequent 
D-periods;  dream  reports  and  responses  to  a  mood  adjective  checklist  (copy 
appended)  were  elicited. 

Within  20  minutes  of  awakening  on  nights  1-6  subjects  took  a  30  minute 
version  of  the  Wilkinson  Vigilance  Task.  This  is  a  test  designed  to  be  sen¬ 
sitive  to  sleep  loss/  and  was  used  to  detect  any  possible  sleep  deprivation. 

Originally  we  had  hoped  to  have  forty  subjects#  four  groups  of  10  subjects 
each*  sleep  in  the  laboratory:  young  (20-34  years  old)  long  (over  9  hours  of 

sleep  per  24  hours);  young  short  (less  than  6  hours  of  sleep  per  24  hours) ;  old 
(35-49  years  old)  long;  and  old  short.  It  proved#  however#  almost  impossible 
to  obtain  subjects  in  the  old  long-sleeper  group.  There  were  24  original  re¬ 
sponses  in  this  group  but  all  except  one  were  eliminated.  Thus  at  least  some 
psychological  data  was  obtained  on  subjects  in  each  of  the  four  groups  but 
those  who  slept  in  the  laboratory  were  grouped  as  follows:  10  young  short 
sleepers#  8  old  short  sleepers#  10  young  long  sleepers  and  1  old  long  sleeper; 
for  statistical  purposes  only  the  three  first  groups  are  included. 

Results 

Psychological  Results:  Because  we  collected  psychological  data  on  a  large 
number  of  subjects#  long  and  short  sleepers  could  be  compared  at  the  various 
stages  in  our  screening  procedure  (Table  1  ) .  On  the  initial  data  received 
(the  C.I.z  and  the  Sleep  Questionnaire)  we  first  compared  all  subjects#  sep¬ 
arating  them  according  to  their  own  assessment  of  their  sleep  tine.  Because 
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of  the  great  variability  in  both  groups#  long  as  well  as  short#  a  significant 

difference  was  obtained  in  only  one  category  of  the  Sleep  Questionnaire  — 

felt  they 

that  is  —  long  sleepers/could  sleep#  if  allowed  to#  longer  than  short  sleepers 
(we  called  this  category  Sunday  Sleep). 

Separating  those  subjects  who  were  rejected  on  the  basis  of  the  forms  from 
those  who  were  accepted  revealed  other  differences.  The  rejected  older  subjects# 
in  both  the  long  and  the  short  groups,  woke  up  during  the  night  more  frequently 
than  the  young  subjects;  the  rejected  long  sleepers  reported  sleeping  "more 
deeply"  than  the  rejected  short  subjects;  the  rejected  long  sleepers  reported 
recalling  more  dreams  than  the  rejected  short  sleepers;  the  rejected  old  sleepers 
took  sleeping  pills  more  frequently  than  the  young  subjects;  and  the  rejected 
young  sleepers  took  more  "wake  pills"  than  the  older  sleepers.* 

Of  the  227  subjects  from  whom  we  received  the  first  set  of  forms  52  were 
interviewed  and  took  the  MMPI.  When  we  combined  all  of  those  who  took  the 
MMPI #  both  accepted  and  rejected  for  the  full  lciboratory  study#  we  found  a 
significant  difference  on  two  of  the  scales.  On  the  L  scale  short  sleepers 
had  a  higher  score  than  the  long,  and  on  the  Si  scale  the  long  sleepers  had 
higher  scores  than  the  short**  When  the  accepted  group  was  separated  from  the 
rejected  .some  more  differences  appeared.  The  accepted  (laboratory)  short 
sleepers  scored  higher  on  the  L  scale#  while  the  rejected  older  subjects  had 
higher  scores  than  the  rejected  young* on  the  Hy  scale  the  rejected  young 
sleepers  scored  higher  than  the  older  ones#  the  rejected  long  sleepers  scored 
higher  on  the  Sc  scale  while  the  rejected  older  sleepers  scored  higher  on  the 
same  scale#  and  on  the  si  scale  the  accepted  long  sleepers  scored  higher. 

(See  Teb’es  2  ann  1) 

Our  su-Tvarics  of  the  interviews  showed  the  following;  the  3hort  sleepers 
were  all  either  employed  full-time#  often  more  than  full-time#  or  were  in 
school  full-time  or#  often#  both.  Several  of  them  report r 1  working  70-80  hours 
per  wee!;.  They#  the  short  sleepers#  usually  started  sleeping  their  short  hours 
around  the  age  of  16- Ui#  relating  to  increasing  pressures  from  school  and  work, 
and,  unlike  most  people*#  they  had  found  that  they  could  do  it  and  even  enjoy 
getting  sho  ter  amount*;  of  sleep  than  previously.  The  vocations  of  this  group 
included  engineering,  business,  carpentry#  and  contracting#  the  ones  still  in 
school  were  often  studying  engineering#  business  or  economic*.  The  short 
sleepers  felt  -mite  confident  about  their  job  or  school  choice  with  relatively 

•  (A1 1  o'.n-) 

**  (P'.’il) 


13 


little  hesitation  or  vacillation.  Generally/  they  tended  to  be  conformists 
and  establishment-oriented  in  their  job  choices  and  their  opinions.  Psycho¬ 
logically/  they  appeared  generally  to  be  a  healthy  and  successful  group  with 
little  overt  psychopathology  although  some  had  mild  compulsive  traits.  Their 
entire  life  styles  involved  keeping  busy  and  avoiding  psychological  problems 
rather  than  facing  them.  Insofar  as  there  was  pathology  in  this  group  it 
was  in  the  direction  of  hypomania  and  reliance  on  the  mechanisms  of  denial/ 
avoidance/  and  keeping  busy. 

The  variety  of  professions  and  interests  was  greater  for  the  long  sleepers 
than  for  the  short  sleepers.  Some  were  unemployed/  but  several  held  respon¬ 
sible  positions  in  a  number  of  areas/  some  were  sculptors  or  part-time  stu¬ 
dents/  while  a  few  could  be  described  as  “hippies".  Their  histories  indica¬ 
ted/  again/  that  their  sleep  patterns  originated  during  late  childhood  or 
adolescence/  often  just  after  completing  high  school/  and  always  before 
the  start  of  their  current  work  patterns  or  life  styles.  Usually  there  was 
at  least  one  other  family  member  who  had  a  similar  sleep  pattern.  The  views 
of  the  long  sleepers  were  less  conformist  in  nature  than  the  short  sleepers 
and  some  of  them  were  quite  creative  in  their  work.  Even  though  subjects 
with  severe  psychiatric  pathology  were  screened  out,  the  remaining  group  of 
long  sleepers  showed  a  great  variety  of  psychological  and  social  problems. 

They  tended  to  be  shyf  some  were  mildly  depressed/  and  some  exhibited  con¬ 
siderable  anxiety  during  the  interview.  Almost  all  showed  some  inhibitions 
in  the  areas  of  sexual  and  aggressive  functioning.  They  also/  tended  to 
have  a  number  of  medical  and  psychosomatic  problems/  and  they  frequently  com¬ 
plained  about  the  experiment/  i.e./  occasional  noises  in  the  sleep  roonf 
drafts/  the  removal  of  electrodes/  etc.  Because  of  the  variation  it  is  hard 
to  characterise  the  long  sleepers  as  a  group/  but  they  certainly  included 
cases  of  depressive  reactions/  mild  anxiety  neuroses/  and  neuroathenia. 
Several/  but  not  all/  of  them  placed  great  value  on  sleep/  or  even  saw  it 
as  an  escape  mechanism  from  a  somewhat  painful  waking  life.  One  said  "I 
value  the  isolation  of  sleep."  Another  3aid  "I  sleep  a  lot  to  get  away  from 
things." 

The  results  of  the  Wilkinson  Vigilance  Test  are  as  followst  comparing  the 
20-34  year  age  group  there  was  no  difference  between  the  long  and  the  short 
sleeper  groups  on  nights  3-5/  the  older  short  sleepers  had  a  higher  proportion 
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of  false  reports,  perhaps  suggesting  both  a  higher  motivation  and  a  better 
detection  capacity.  The  older  short  subjects  improved  on  the  vigilance  test 
alter  night  6,  when  they  were  allowed  to  sleep  longer  than  their  average, 
while  younger  short  sleepers  showed  no  difference  (see  Table  4  Vigilance 
Test  results) . 

The  Mood  Adjective  Check  List  consists  of  eight  categories  of  moods  and 
and  all  comparisons  were  done  for  each  of  these  categories.  A  significant 
difference  was  found,  only  when  the  responses  were  compared  for  trends  in 
Hood  dianges  throughout  the  n  ght.  The  responses  indicate  that  the  long 
sleepers  tend  to  feel  less  "quiet"  as  the  night  progresses  than  the  short 
sleepers.  The  responses  to  the  other  categories  exhibit  no  significant  dif¬ 
ferences.  (See  Table  5) 

On  the  California  Personality  Inventory  the  short  sleepers  scored  higher 
(p<.01)  on  the  scales  indicating  social  pressure,  sociability,  and  flexibility. 
This  and  the  overall  C.P.I.  profile  showed  the  short  sleepers  to  be  more  soci¬ 
ally  adept  and  more  dominant  in  their  relationships  with  others. 

Dream- reports:  Results  are  still  being  analyzed  on  a  number  of  scales. 
This  was  not  a  major  concern  of  the  study. 

Physiological  Results:  The  physiological  data  was  collected  on  a  total 
of  29  subjects,  but  only  28,  10  short  young,  8  short  old,  and  10  long  young, 
were  analyzed.  During  the  all-night  recordings  the  following  measures  were 
used  to  determine  the  sleep  stages,  scored  according  to  the  lueitman-Dement 
Method.  BEG  —  two  channels  of  recording  —  one  from  occipital 

region  and  one  from  parietal  region,  eye  movement  (BOG)  —  one  tracing  from 
each  eye,  and  nusclo  potential  —  one  channel  taken  from  2  electrodes  placed 
on  the  muscles  under  the  chin.  All  electrodes  were  Grass  Cup  Electrodes, 
either  silver  or  gold  plated,  pieced  on  the  surface  of  the  skin  and  held 
.in  place  with  either  Joitnson  s  Johnson  clear  adhesive  tape  or  with  colloidiun 
(used  on  the  scalp  leads). 

The  data  from  the  uninterrupted  nights  3,  4,  and  S  for  all  subjects  in 
the  throe  groups  showed  the  following  (Table  6  )t  the  short  sleepers  aver¬ 
aged  ». 5  hours  of  sleep  per  24  hours,  the  long  sleepers  averaged  just  over 
3.T-  hours  of  BEG  sleep  per  24  hours,  although  they  all  spent  at  least  °  hours 
in  bed.  The  most  striking  result  in  the  entire  study  is  that  dsspite  the 
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great  differences  in  total  sleep  time  between  the  2  groups,  both  the  long  and 
the  short  sleepers  had  almost  identical  amounts  of  slow-wave  sleep,  stages  3 
and  4.  This  amount,  about  75  minutes,  is  about  average  for  normal  subjects  in 
our  laboratories.  This  result  is  even  more  striking  if  the  younger  subject Sj 
alone,  are  compared  —  the  short  sleepers  actually  had  slightly  more  slow-wave 
sleep  than  the  long  sleepers.  The  great  differences  in  total  sleep  is  made  up 
during  the  other  portions  of  sleep.  The  difference  is  quite  marked  in  the  time 
spent  in  the  D-state,  121  minutes  in  the  long  sleepers  w’aile  the  short  sleepers 
spent  only  65  minutes  in  the  D-state.  These  times  fall  almost  equidistant  on 
either  side  of  our  mean  ncrmal  time  of  95-100  minutes.  The  long  sleepers  spent 
about  261  minutes  in  stage  2  and  about  44  minutes  awake  while  the  short  sleepers 

spent  only  167  minutes  in  stage  2  and  only  11  minutes  awake.  (See  Table  6) 

« 

Expressing  these  values  as  percentages  of  total  time  in  bed,  the  short 
sleepers  spent  a  significantly  higher  percentage  of  their  total  time  in  delta 
sleep  than  did  the  long  sleepers,  while  the  percentage  of  D-state  sleep  did 
not  vary  greatly.  (See  Table  7) 

The  long  sleepers  had  more  and  longer  D-periods.  Even  though  their  S-D 
cycles  were  longer  the  extra  sleep  obtained  by  the  long  sleepers  gave  them 
significantly  more  D-periods.  The  increased  number  of  D-periods  could  be  a 
function  of  the  phenomenon  that  the  majority  of  the  D-periods  come  late  in 
the  night's  sleep.  (See  Table  8) 

As  indicated  above,  the  long  sleepers  spent  more  tine  awake.  This  time 
comes  from  having  longer  sleep  latencies  and  more  frequent  and  longer  awakenings 
during  the  night.  There  wa3  little  difference  in  D-latency  between  the  long 
young  and  the  short  young  sleepers,  but  the  older  short  sleepers  had  consid¬ 
erably  shorter  D-latencies  than  the  other  two  groups.  This  may  be  related  to 
their  getting  less  slot*-wave  sleep  than  the  younger  short  sleepers.  The  de¬ 
crease  in  slow-wave  sleep  in  the  older  group  is  not  unexpected  since  age  is 
known  to  affect  slow-wave  sleep.  The  older  short  sleepers  spent  more  time 
awake  than  the  younger  ones.  The  short  sieepers  show  a  decline  in  the  amount 
of  awakenings  during  the  night  from  night  1  through  night  5.  The  lengths  of 
time  between  the  onset  of  one  D-period  and  the  onset  of  the  next  (inter-D- 
interval)  were  calculated.  The  long  young  sleepers  had  a  significantly  longer 
inter-D-interval  than  the  short  sleepers.  However,  there  was  no  difference 
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when  the  younger  and  the  older  short  sleepers  were  compared. 

At  this  time  the  only  measures  of  the  "intensity"  of  the  D-periods  is  the 
number  of  RHi's  per  unit  time  (REM-density) .  Recovery  from  I>deprivation  is 
characterized  by  high  R2M-densities  and  reports  of  active,  vivid  dreams  come 
from  I>*periods  that  have  high  RUi-densities.  The  long  sleepers  consistently 
had  higher  REM-densities  than  the  short  sleepers.  This,  coupled  with  longer 
D-periods,  would  indicate  that  the  long  sleepers  had  longer,  more  intense 
D-periods  than  the  short  sleepers.  (Sec  Table  9) 

The  sixth  laboratory  night  was  compared  with  nights  3  through  5  for  any 

(See  Table  10) 

indication  of  sleep  deprivation  in  the  short  sleepers.  /  Even  though  young 
short  sleepers  did  tend  to  sleep  slightly  longer  on  night  6,  their  sleep  pat¬ 
tern  and  their  performance  on  the  vigilance  test  did  not  indicate  any  sleep 
deprivation.  The  older  short  sleepers  did  better  on  the  vigilance  test  and 
they  had  slightly  longer  D-latencies,  but  there  was  no  other  indication  of 
deprivation. 

Discussion 

First  of  all  there  is  the  question  of  whether  we  have  truly  studied 
groups  of  subjects  with  differences  in  sleep  need.  We  believe  we  have  done 
everything  possible  —  obtaining  careful  sleep  hr stories,  medical  histories, 
current  sleep  logs,  etc.,  and  obtaining  multiple  consecutive  laboratory  sleep 
studies  with  an  opportunity  to  look  into  possible  sleep  deprivation  effects  — 
so  that  we  can  most  probably  rule  out  the  possibility  that  the  short  sleepers 
really  needed  more  sleep  but  were  chronically  sleep  deprived,  in  fact,  un¬ 
less  the  short  sleepers  were  consistently  lying  to  us,  and  perhaps  taking 
daily  home  naps  while  on  the  sleep  study,  we  do  not  see  any  reasonable  al¬ 
ternative  to  postulating  a  reduced  sleep  need.  For  the  long  sleepers,  it 
is  more  difficult  to  ascertain  absolutely  that  they  needed  their  9  hours  of 
sleep  and  could  not  have  gotten  along  on  less.  Here  we  relied  on  the  inter¬ 
views,  and  reports  on  the  various  questionnaires  and  history  forms.  Bach 
long  sleeper  stated  that  on  various  occasions  he  had  tried  sleeping  leas 
found  it  uncomfortable,  and  felt  that  it  interferred  with  his  functioning. 
Therefore,  though  we  consider  it  unlikely,  it  still  remains  a  slight  pos¬ 
sibility  for  the  long  sleepers,  and  a  very  remote  possibility  for  the  short 
sleepers,  that  they  actually  had  average  sleep  needs  and  were  merely  obtaining 
unustal  •mounts  of  sleep. 


Our  most  basic  finding  —  the  identical  and  normal  amour,  c  of  time  spent 
in  slowwave  sleep  in  the  two  groups/  and  the  very  different  amounts  of  IVtime  - 
are  consistent  with  a  report  on  two  short  sleepers  by  Jones  and  Oswald  (1) 
and  with  a  study  by  Webb  and  Agnew  on  college  students  who  reported  less  ex¬ 
treme  long  or  short  sleep  (2).  But  what  does  this  mean,  in  terms  of  sleep 
need/  and  factors  which  might  affect  it? 

One  way  to  characterize  the  groups  overall  might  be  to  say  that  the  long 
sleepers  are  poorer  sleepers  than  the  short  sleepers;  they  clearly  spend  more 
time  awake  during  the  night/  have  more  awakenings,  and  on  interview  generally 
report  that  their  sleep  is  not  quite  so  deep  or  satisfactory,  and  that  they 
do  not  feel  as  refreshed  in  the  morning  as  the  short  sleepers.  Qualitative 
aspects  of  the  EEG  records  also  appear  to  support  these  differences;  The 
short  sleepers  provide  "easy  to  score"  records:  the  S  and  D  periods  are  well 
demarcated,  there  is  very  little  ambiguous,  hard-to-score  time  and  there  are 
not  a  great  many  shifts  back  and  forth  between  stages  of  sleep.  The  long 
sleepers  show  not  only  more  awakenings  but  more  stage  shifts,  and  often  more 
ambiguous  stretches  of  record  as  well.  The  long  sleepers  resemble  various 
groups  of  mildly  anxious  or  depressed  subjects  studied  in  our  laboratory  and 
others  (3),  while  the  short  sleepers  fall  at  the  opposite  extreme. 

Comparing  our  groups  with  two  groups  studied  by  Monroe  whom  he  categor¬ 
ized  as  "good  sleepers"  and  "poor  sleepers"  (4),  it  appears  that  his  "poor 
sleepers"  resemble  our  long  sleepers  psychologically  rather  than  our  short 
sleepers,  even  though  his  "poor  sleepers"  were  insomniac  and  obtained  less 
than  average  sleep  times. 

Are  the  long  sleepers,  then,  merely  "well-compensated  insomniacs"  — 
people  who  resemble  insomniacs  psychologically  end  who  physiologically  tend 
to  sleep  poorly  in  some  senses  (many  awakenings,  many  stage  shifts,  long 
sleep  latency)  but  who  are  able  to  compensate  for  this  inefficient  sleep  by 
remaining  asleep  for  a  very  long  time? 

In  our  view  this  is  a  partial  but  insufficient  explanation  of  our  data. 

If  our  EBG  tracings  can  give  us  any  indication  as  to  what  may  be  important 
parts  of  sleep,  we  might  look  *irst  at  the  deep,  slow  waves  of  stages  3  and 
4  normally  occurring  within  the  first  hours  of  sleep.  We  have  noted  that  the 
long  sleepers  obtain  normal  amounts  of  stages  3  and  4.  If  they  are  "compen¬ 
sated  insomniacs"  unable  to  obtain  these  slow  waves  efficiently  we  might  expect 


m 


•wwfwwrwt 


18. 

the  slow-wave  sleep  to  occur  later#  or  spread  out  over  the  entire  night.  How 
ever#  this  is  not  the  case;  the  long  sleepers  concentrate  their  slow-wave 
sleep  early  in  the  night  as  to  normal  and  short  sleepers.  Then  we  might  ex¬ 
amine  the  D-periods.  A  night  of  sleep  is  so  arranged  that  the  additional 
later  hours  of  sleep  provide  a  great  deal  of  D-time#  but  the  long  sleeper 
does  not  stop  when  he  has  accumulated  a  normal  quota  of  D-time  or  of  phasic 
events;  his  night  contains  roughly  twice  as  much  D-time  and  three  times  as 
many  rapid  eye  movements  within  EHperiods  as  the  night  of  the  short  sleeper. 
The  possibility  must  be  considered  that  the  long  sleeper  is  not  trying  in¬ 
efficiently  to  get  the  usual  sleep#  but  actually  requires  more  of  a  certain 
kind  of  sleep#  namely  D-time. 

Our  view,  derived  from  this  study  and  other  related  sleep  investigations# 
is  that  there  are  two  separate  functions  fulfilled  by  sleep#  and  accordingly 
two  separate  sleep  needs.  First#  a  need  for  slow-wave  sleep#  which  appears 
to  be  relatively  constant  across  all  subjects;  our  guess  is  that  this  need 
has  something  to  do  with  physical  restoration.  One  of  the  independent  vari¬ 
ables  found  to  alter  the  amount  of  slowwave  sleep  is  exercise;  increased 
exercise  levels  are  followed  by  increased  slow-wave  sleep  in  man  (5)  and  in 
the  cat  (6).  Human  growth  hormone  (HGH)  secretion  normally  shows  one  or 
two  peaks  early  in  the  night  corresponding  to  the  times  when  most  stage  3# 

4  sleep  occurs  (7 #8).  When  subjects  switch  to  daytime  sleep#  the  peak 
switches  as  well#  indicating  that  HGH  is  probably  secreted  specifically 
during  slow-wave  sleep  (7).  This  again  suggests  an  anabolic  or  physically 
restorative  function  for  slowwave  sleep. 

Secondly  we  believe  there  is  a  need  for  D-time.  (We  base  this  partly 
on  numerous  human  and  animal  studies  of  D-deprivation;  on  the  basis  of 
the  present  study  alone#  an  alternative  hypothesis  would  be  that  only  SWS 
is  needed.)  The  need  for  D  shows  considerable  variation  from  individual  to 
individual,  and  may  be  related  to  personality  and  psychological  state.  From 
the  present  correlative  study  we  cannot  firmly  derive  any  causative  explan¬ 
ations#  but  a  plausible  hypothesis  is  that  the  life  style  or  personality 
of  the  long  sleeper  is  associated  with  a  greater  requirement  for  D-time, 
vie  have  suggested  previously#  on  the  basis  of  long-term  sleep  studies  in 
hospitalised  patients#  that  higher  D- times  were  found  at  times  of  psy^iic 
pain  or  psychic  disequilibrium  with  changing  defense  patterns  (3#  9).  Like- 
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wise  we  have  found  that  women#  and  especially  women  with  premenstrual  tension# 
have  higher  D-times  during  the  premenstrual  phase  of  their  cycle,  a  time  char¬ 
acterized  by  irritability,  depression  and  anxiety#  and  unstable  defense  pat¬ 
terns  (10).  Certainly  the  long  sleeper  is  relatively  anxious  and  depressed, 
and  his  life  style  involves  change  and  worry. 

On  the  other  hand  we  have  found  that  a  group  of  patients  who  consistently 
function  on  little  sleep  and  very  low  D-times  are  manic  patients  (11) .  The 
manic  phase  of  illness  is  of  course  characterized  by  extreme  avoidance  of 
psychic  pain  and  distress.  The  short  sleepers  show  a  milder  form  of  the  phys¬ 
iological  sleep  pattern  we  have  found  in  mania,  and  in  fact,  as  mentioned,  the 
short  sleepers  are  a  bit  hypomanic:  although  they  are  efficient  and  accom¬ 
plish  a  great  deal  they  tend  to  deal  with  problems  by  keeping  busy,  and  by 
denial.  Thus  both  between  subjects  and  within  subjects  a  pattern  of  pain, 
anxiety,  or  shifting  defensive  patterns  may  require  more  D-time  at  night. 

In  summary, then,  we  are  suggesting  two  separate  sleep  needs,  and  two  sep¬ 
arate  sleep  functions  to  fulfill  these  needs  —  a  predominantly  anabolic  and 
physically  restorative  function  fulfilled  by  SWS,  and  another  perhaps  more 
psychological  restorative  function  fulfilled  by  the  D- state. 


1. 
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Advert i sement 


SLEEP  -  Wanted  Men  20-65  years  old  as  paid  volunteers  for  sleep  studies. 
Vie  are  looking  for  subjects  who  normally  sleep  only  4  to  6  hours  per  day 
and  subjects  who  normally  sleep  9  to  12  hours  per  day.  Sleep  without 
interruption  in  an  air-conditioned  room  and  get  paid  for  it.  Call  Boston 
State  Research  Center  436-1310. 
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INCOMPLETE  SENTENCES  BLANK— ADULT  FORM 


Name_ _  Sex _ Age _ Marital  Status 

Place  _  Date 

Complete  these  sentences  to  express  your  real  feelings* 

Try  to  do  every  one.  Be  sure  to  make  a  complete  sentence. 

1.  I  like _ _ 

2.  The  happiest  time _ . _ 

3.  I  want  to  know _ 

4.  Back  home _ 

5.  I  regret _ 

6.  At  bedtime _ 

7.  Men _ 

8.  The  best _ 

.  *  What  annoys  me _ 

10.  People _ 

11.  A  mother _ 

12.  I  feel _ _ 

13*  My  greatest  fear _ 

14.  In  school 

15*  I  can't _ 

16.  Sports 

17.  When  I  was  a  child _ 

18.  My  nerves _ 

19 •  Other  people _ 

20,  I  suffer _ 


(turn  this  sheet  over,  please) 


21.  I  failed 

22.  Reading _ ' 

r 

23.  My  mind _ 

24.  The  future _ 

25.  I  need _ 

26.  Marriage _ 

27.  I  am  best  when _ 

28.  Sometimes _ 

29.  What  pains  me _ 

30.  I  hate _ 

31.  This  place _ 

32.  I  am  very _ 

33  The  only  trouble_ 

34.  I  wish _ _ 

35.  My  father _ 

36.  I  secretly _ 

37.  I _ 

38.  Dancing 

39.  My  greatest  worry 

40.  Women _ 
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SLEEP  QUESTIONNAIRE 

Please  fill  out  as  completely  and  accurately  as  possible* 

Name _ ___________ _ _ __ Age _ 

Mailing  address 
Telephone  number 

Which  nights  of  the  week  are  you  generally  available  as  a  subject? _ 

Usual  bedtime _  Usual  time  of  arising _ _ 

Do  you  wake  up  spontaneously  in  the  morning,  or  do  you  rely  on  an  alarm 
or  someone  else  to  wake  you? 

If  alarm,  do  vou  often  wake  before  it  goes  off? _ 

(Ai  an  average,  how  long  does  it  take  for  you  to  fall  aBleep? _ 

Dosl  it  ever  take  you  much  longer  than  this? _ _ 

If  so,  indicate  how  often  (per  month)  and  under  what  circumstances _ 


If  you  don't  have  to  get  up,  say  on  Sunday  morning,  how  long  can  you 

sleep  at  a  stretch? _ 

Upon  arising,  how  long  does  it  usually  take  you  to  be  alert  and  wide 

awake?  How  do  you  fe*l  upon  waking?  (check  one) 

Disoriented _  Dated _  Sleepy  Groggy  Tired  So-so 

Mildly  alert _  Alert _  Wide  awake _  Energetic _ 

Do  you  ever  wake  in  the  middle  of  the  night? _  How  often? _ 

Under  what  circumstances? 

How  long  does  it  take  for  you  to  fall  asleep  in  a  strange  place? _ 

In  the  last  few  years,  have  you  ever  had  a  stretch  of  days  when  it  was 
hard  for  you  to  sleep?  If  so,  when,  how  long,  and  circumstances* 


Are  you  a  light,  deep,  or  medium  sleeper? 

On  waking  in  the  morning,  how  often  are  you  aware  of  having  dreamed 

the  preceding  night?  In  the  past  two  years  have  you 

had  bad  dreams  or  nightmares?  Did  the*  -*aken  you? 


.  ^Have  you  ever  taken  anything  to  help  you  sleep? _  | 

Do  you  remember  the  medication  and  dosage? _  .  J 

Have  you  ever  taken  anything  to  stay  awake,  say  to  cram  for  exams? _ J 

.1 

Do  you  remember  the  drug  and  the  dosage? _  _ _ : 

Can  you  describe  the  effects? _ _ _ i 

Do  you  drink  coffee,  tea,  or  ale  oh  1? _ Amounts? _ _ 

Effects? _ _ _ _  » 

When  and  where  was  your  last  physical  checkup  by  a  doctor? _ 

. _ Results?^ _ 

Have  you  ever  had  any  surgery? _  If  so,  where^  when  and  what 

for? _ 

Have  you  ever  been  hospitalized  for  nonsurgical  reasons? _ 

If  so,  where,  when,  how  long,  what  for,  and  out  come? _ 


What  is  your  general  health  now? _ 

When  was  your  last  visit  to  a  physician  for  any  reason  other  than  a 

general  checkup? _  Reason? _  Outcome? _ 

Have  you  ever  had  bad  reactions  to  any  drug  or  medication? _ 

If  so,  name  drug  and  describe  reactions? _ 


Did  you  ever  or  do  you  now  have  any  allergies? _ 

If  so,  please  describe? _ 

How  often  do  you  engage  in  strenuous  exereise? _ 

Type  of  exercise? _ _  Length  of  session? _ 

Do  you  smoke? _  How  Much? _ 

Do  you  take  any  drug  or  medicine? (pill,  tablet,  capsule,  liquid, 
injection,  etc.) _  If  so  please  describe?^ 


Use  below  and  back  if  you  need  additional  space  for  answering  any 
question  or  questions. 


8ost  Available  Copy 
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C.I.  ~  Form  N2 


Name 

Home  Address 
Occupation 


Age  Today's  date 

Married? 

_ Last  school  grade  reached 


Directions*  gut  a  circle  around  YBS  if  you  can  answer  yes  to  the  question  asked. 

put  a  circle  around  NO  if  you  have  to  answer  no  to  the  question  asked. 

Answer  all  questions  —  if  you  are  not  sure#  guess. 


1.  Have  you  ever  had  a  headache? 

2.  Do  you  frequently  feel  faint? 

3.  Do  you  have  hot  or  cold  spells? 

4.  Have  you  fainted  more  than  twice  in  your  life? 

5.  Do  strange  people  or  places  make  you  afraid? 

6.  Do  you  often  have  spells  of  dizziness? 

7.  Do  you  get  all  nervous  and  shaky  when  approached  by  a  superior? 

8.  Does  the  sight  of  blood  make  you  want  to  drop  down  in  a  faint? 

9.  Does  your  work  fall  to  pieces  when  the  boss  or  a  superior  is  watching? 

10.  Are  you  scared  to  be  alone  with  no  friends  near  you? 

11.  Do  you  feel  nervous  or  dizzy  right  At  this  moment? 

12.  Do  you  always  get  orders  and  directions  wrong? 

13.  Does  your  thinking  become  completely  confused  when  you  have  to  do  things 
quickly? 

14.  Do  you  always  sweat  and  tremble  a  lot  during  inspections  or  examinations?' 

15.  Do  you  wish  that  you  always  had  someone  at  your  side  to  advise  you? 

16.  Do  you  have  to  do  things  very  slowly  in  order  to  be  sure  you  are  doing 
them  right? 

17.  Does  it  bother  you  to  eat  anywhere  except  in  yovr  home? 

18.  Do  you  have  an  uncontrollable  need  to  repeat  tie  same  disturbing  actions? 

19.  Is  it  always  difficult  for  you  to  make  up  your  mind? 

20.  Do  you  usually  feel  cheerful  and  happy? 

21.  Do  you  always  have  a  bad  time  no  matter  what  you  are  doing? 

22.  Do  you  often  feel  miserable  and  blue? 

23.  Does  life  usually  look  entirely  hopeless? 

24.  Are  your  emotions  usually  dead? 

25.  Are  you  usually  quiet  and  sad  while  at  a  party? 

26.  Do  you  often  wish  you  were  dead  and  away  from  it  all? 

27.  Are  you  considered  a  nervous  person? 

28-  Do  you  have  any  unusual  fears? 

29.  Do  you  often  have  difficulty  in  falling  asleep  or  staying  asleep? 

30.  Does  every  little  thing  get  on  your  nerves  and  wear  you  out? 

31.  Does  worrying  continually  get  you  down? 

32.  Did  you  ever  have  a  nervous  breakdown? 

33.  Were  you  ever  a  patient  in  a  mental  hospital? 

34.  Do  you  get  out  of  breath  long  before  anyone  else? 

35.  Do  you  have  pains  in  the  heart  or  chest? 

36.  Does  your  heart  often  race  like  mad  for  no  good  reason? 

37.  Do  you  often  have  difficulty  in  breathing? 

38.  Are  you  often  bothered  by  thumping  of  the  heart? 

39.  Do  you  often  become  suddenly  afraid  while  you  are  thinking? 

40.  Do  you  often  shake  or  tremble? 

41.  Are  you  often  awakened  out  of  your  sleep  by  frightening  dreams? 

42.  Do  you  always  become  scared  at  sudden  movements  or  noises  at  night? 

43.  Do  sudden  noises  make  you  jump  and  shake  badly? 

44.  Do  you  tremble  or  feel  weak  every  time  someone  shouts  at  you? 

45.  Are  you  keyed  up  and  jittery  every  single  moment? 

46.  Do  you  have  very  disturbing  or  frightening  thoughts  that  keep  coming 
back  in  .your  mind? 
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47;  Do  you  suffer  badly  from  severe  headaches?  YES 

48.  Are  you  repeatedly  bothered  by  severe  itching?  YES 

49.  Do  you  sweat  a  great  deal  even  in  cold  weather?  YES 

50.  Are  you  troubled  by  stuttering?  YES 

51.  Have  you  at  times  had  a  twitching  of  the  face,  head  or  shoulders?  YES 

52.  Were  you  a  bed  wetter  between  the  ages  of  8  to  14  years?  YES 

53.  Do  cold  hands  or  feet  trouble  you  even  in  hot  weather?  YES 

54.  Do  you  suffer  from  asthma?  YES 

55.  Are  you  a  bed  wetter?  YES 

56.  Are  you  a  sleep  walker?  YES 

57.  Have  you  ever  had  a  fit  of  convulsion?  YES 

58.  Do  pains  in  the  back  make  it  hard  for  you  to  keep  us  with  your  work?  YES 

59.  Do  you  sometimes  find  yourself  unable  to  use  your  eyes  because  of  pain?  YES 

60.  Is  your  body  always  in  very  bad  condition?  YES 

61.  Do  severe  pains  and  aches  make  it  impossible  for  you  to  perform  your  duties?  yes 

62.  Do  you  get  spells  of  exhaustion  or  fatigue?  YES 

63.  Do  you  wear  yourself  out  with  worrying  about  your  health?  YES 

64.  Do  weak  or  painful  feet  make  you  miserable  every  single  day?  YES 

65.  Do  you  frequently  get  up  tired  in  the  morning?  YES 

66.  Does  pressure  or  pain  in  the  head  make  it  hard  for  you  to  perform  your 

duties?  YES 

67.  Are  you  always  in  poor  health  and  unhappy?  YES 

68.  Are  you  constantly  too  tired  and  exhausted  to  even  eat?  YES 

69.  Is  your  appetite  good?  YES 

70.  Do  you  constantly  suffer  from  bad  constipation?  YES 

71.  Do  you  often  suffer  from  an  upset  stomach?  YES 

72.  Do  you  frequently  get  attacks  of  nausea  (sick  to  your  stomach)?  YES 

73.  Do  you  suffer  from  indigestion?  YES 

74.  Do  you  always  have  stomach  trouble?  YES 

75.  Do  your  stomach  and  intestines  work  badly?  YES 

76.  Do  pains  in  the  stomach  double  you  up  after  every  meal?  YES 

77.  Do  you  usually  have  trouble  in  digesting  food?  YES 

78.  Do  you  suffer  badly  from  loose  bowel  movements?  yes 

79.  Has  any  doctor  ever  told  you  that  you  had  ulcers  of  the  stomach?  YES 

80.  Do  people  usually  misunderstand  you?  YES 

81.  Do  you  have  the  feeling  that  people  are  watching  you  or  talking  about  you 

in  the  street?  yes 

82.  Have  you  usually  been  treated  fairly?  YES 

83.  Do  you  have  the  feeling  of  being  watched  while  at  work?  YES 

84.  Do  people  usually  pick  on  you?  YES 

85.  Are  you  extremely  shy  or  sensitive?  YES 

86.  Are  you  easily  upset  or  irritated?  YES 

87.  Do  you  make  friends  easily?  YES 

88.  Do  you  go  all  to  pieces  if  you  don’t  constantly  control  your  as  If?  YES 

89.  Have  you  every  been  sent  to  reform  school?  YES 

90.  Have  you  ever  gotten  into  serious  trouble  or  lost  your  job  because  of 

drinking?  YES 

91.  Have  you  been  arrested  more  than  three  times?  YES 

92.  Have  you  ever  teken  drugs  regulerly  (i.e.  morphine,  methedrine,  LSD)?  YES 

93.  Do  your  enemies  go  to  great  lengths  to  annoy  you?  TBS 

94.  Does  it  make  you  angry  to  have  anyone  tell  you  what  to  do?  YES 

95.  Do  you  often  drown  sorrows  in  drink?  YES 

96.  Do  you  always  do  things  on  suddon  impulses?  YES 

97.  Do  people  always  lie  to  you?  YES 

98.  Do  you  flare  up  in  anger  if  you  cannot  have  the  things  that  you  want 

right  away?  YES 

99.  is  the  opposite  sex  unpleasant  to  you?  YES 

100.  Do  you  always  have  to  be  on  your  guard  with  friends?  YES 

101.  Co  you  oftsn  get  into  a  violent  rage?  YES 
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Repo-t  to  the  Association  for  the  Psychophysiology  col  Study  of  Sleep.March  1969 
LONG  SLEEPERS  AND  SHORT  SLEEPERS t  PRELIMINARY  RESULTS 

Ernest  Hartmann*  ^  Frederick  Baekeland** 

^George  Swilling*  Patrick  How** 

*  Tufts  Unvers;ty  School  of  Medicine,  Boston  State  Hospital 
**Downstate  Medical  Center#  State  University  of  New  York 

Th’ s  report  presents  results  from  portions  of  a  large-scale  psychological 
and  phys  olog;cal  study  of  persons  with  unusual  sleep  requirements. 

Not’ ces  were  placed  in  New  Yo’-k  and  Boston  newspapers  asking  for  male  sub¬ 
jects  ove»  20  who  always  slept  over  nine  hours  o_-  always  slept  under  six  hours 
per  day 

Over  400  respondents  were  studied  and  screened  in  three  stepss 

1)  A^  sleep  loq  form  to  be  f ; lied  out  for  at  least  two  weeks#  a  sleep 

h  story,  the  Qrrnell  Med’ cal  Index#  and  the  Rotter  Incomplete  Sentences 
Test  were  sent  to* subjects  to  be'  returned  by  mail. 

2)  Those  subjects  who  "p,  ssed"  ’  e  whose  sleep  fell  within  the  indicated 
ranges  and  who  were  relatively  "normal'  on  the  two  tests#  and  had  no 
serious  medical  illness  were  then  asked  to  come  in  for  a  brief  psychi- 
atr'c  interview  and  to  taVe  an  MMPI . 

3)  Those  considered  free  of  psychosis  or  acute  neurosis  and  whose  MMPI 
included  no  scale  value  (except  mf)  two  standard  deviations  above  normal 
were  g’ven  a  longer  (1-hour)  psychiatric  interview,  took  the  Californi  a 
Personality  Inventory  (CPI ) ,  the  Rod-and-Frame  test,  and  had  blood  drawn 
for  FBI 

These  subiects  also  had  the’r  sleep  recorded  (EEG, EOG# EMG)  in  the  lab¬ 
oratory  for  a  total  of  eight  nights  on  wh;  ch  they  slept  their  usual 
cla-ncd  lcnqth  of  tme:  two  adaptation  irghts  approximately  one  week 
apart*  then  four  consecut’ve  nights  for  the  major  analysis  of  sleep 
stages,  then  two  non-consecuti ve  nights  for  dream  recall  studies  W’ 1- 
krson  V  g  lance  tests  were  g  von  after  awakening  as  a  partial  check  on 
whether  the  subiects  wove  functon’nq  normally  or  were  sleep-deprived 

Thus  the  ohys’o'oq' cal  sleen  data  and  the  laboratory  dream  reports  are  being 
obta  nod  on  a  relat  vely  small  group  of  eventually  about  40  subiects  —  ten  aged 
20-14  and  ten  aged  3*^-  0  n  each  sleep  category  —  wh’ le  data  from  psycholoq’ cal 
tests  and  r.terv  ews  available  on  a  much  larger  number  Only  the  latter  re¬ 
sults  vc  presented  here 

PRELIMINARY  RESULTS 

There  were  many  d> fferoneos.  not  unexpectedly#  between  the  subjects  who  were 
sveenrd  out  '  nd  those  kept  for  ohys1 olog’ cal  study  The  "rejected"  short  sleep¬ 
ers  ’-cco-ted  core  awaken  ngs  du*ing  the  night#  for  instance,  than  the  ’accepted’ 
«shr*u  slrceers 
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Long  sleeDers  had  significantly  more  dream  recall  than  short  sleepers, 
acco'-d:ng  to  the  sleep  log  reports 

For  the  grouD  as  a  whole,  sleep  variability  was  si  gnificantly  correlated- 
w;th  measures  of  psychiatric  impairment  This  is  especially  true  of  long 
sleepers  under  3r  and  short  sleepers  over  35 

MMPI :  The  long  and  sho’-t  groups  (total  samples)  were  tested  against  each 
other,  and  each  was  tested  against  the  male  norms  established  by  the  MMPI  test 
g*oup  Two  scales  clearly  distinguished  long  from  short  sleepers  at  p  <  .01 
The  short  sleeoers  scored  higher  on  the  L- scale  indicating  a  greater  tendency 
to  want  to  appear  normal  or  acceptable  The  long  sleepers  were  higher  on  the 
Si- scale  nd:cat:ng  a  greater  tendency  to  social  withdrawal.  Both  of  these 
di  f  ferences  agree  entirely  with  results  of  the  interviews 

The  means  of  both  groups  (total  sample)  were  significantly  higher  than  Hie 
male  norms  on  most  clinical  scales  This  might  be  expected  since  the  total 
sample  included  many  subjects  screened  out  on  psychiatric  gr>>i>n«1n.  further 
analyses  are  being  carried  out  on  subgroups  <■>£  each  category. 

CPI :  (C'lifornia  Personality  Inventory):  Ns  are  small  so  far,  since  only 
subjects  who  are  accepted  by  all  other  measures,  and  are  being  studied  in  the 
sleep  laboratory,  are  given  this  test 

Short  sleepers  score  higher  in  social  presence  {  p  <  0C)  and  tend  t--  be 
h’gher  in  sociability,  tolerance,  and  flexibility  (p  <  10).  The  overall  pro¬ 
files  suggest  that  short  sleepers  are  more  socially  adept  or  flexible  ^nd  more 
dominant  in  their  relations  with  others 

Impressions  from  the  Interview:  Tony  sleepers  often  take  15-20  minutes  to 
get  to  sleep,  and  also  take  a  long  t’me  to  awaken  fully  in  the  morning.  They 
tended  to  be  shy,  sl:ghtly  anxious  or  inhibited,  mildly  depressed,  often  pas¬ 
s'  vc  They  exnressed  many  minor  complaints  about  the  laboratory  They  had  a 
variety  of  social  and  psychology  cal  problems-  Several  men  of  around  age  30 
had  rfd  no  sexual  exoere~.ee  Several  had  been  definitely  depressed  at  one 
t:me  Most  were  ;n  some  way  unsure  of  themselves  One  clearly  stated  "I  v->lue 
the  i  sol  at  on  of  sleep"  and  another  "I  sleep  a  lot  to  get  evay  from  things" 

As  to  vocat  on,  the  groups  seemed  to  include  a  large  proportion  of  unem¬ 
ployed  men,  sculptors,  part-time  student  “hippies"  It  might  be  thought  that 
men  in  these  f;elds  hce  shorter  working  hours,  more  time  to  sleep,  and  are 
merely  taking  advantage  of  this,  but  our  data  indicate  that  usually  the  sub¬ 
ject  was  a  long  sleeocr  before  he  took  up  hi  s  present  vocation  or  style  of  life 

Short  sleeoers  fell  asleep  qu- ckly  and  usually  described  themselves  as  alert 
immediately  unon  awakening 

They  wore  all  ether  employed  full  time  (usually  more)  or  in  school  full-time 
often  go;ng  to  school  w;th  a  job  on  the  side  Several  reported  that  they  usually 
worked  70-80  hours  per  week  Their  histories  often  ndicated  that  they  had"be- 
coroe  short  sleeoers"  at  18-20  with  increasing  pressure  on  their  t;me,  but  found 
they  could  manage  easily  on  reduced  sleep  -and  even  enjoy  it,  so  that  now  they 
sleep  short  hours  even  on  weekends  and  vacations  Jobs  included  engineering, 
bus  ness,  carpentry  and  contracting  They  seemed  very  sure  of  thoir  job  choices 
with  none  of  the  delay  or  indecisiveness  of  tho  long  sleeoers  They  complained 
little  about  any  facet  of  the  experiment. 
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As  a  rule  the  sho^t  sleeoors  appeared  active,  energetic,  often  athletic, 
cheerful,  sure  of  themselves.  They  certainly  manifested  much  less  overt  psycho¬ 
pathology  th">n  the  long  sleepers  They  gave  the  impression  of  being  very  normal 
and  all-American  ..  occasionally  perhaps  too  much  so  They  are  conform’ sts 
: n  their  opinions  and  career  choices  and  generally  show  little  interest  :>n 
' ntrospecti on.  Some  have  mild  compulsive  traits  Typically  their  way  of  deal¬ 
ing  w'th  problems  •  s  to  keep  busy  ■'nd  to  deny  the  problem  'n  the  hope  that  it 
w  11  go  away,  "I  don't  let  serious  things  go  to  my  head"  Most  subjects  were 
asked  f  thc’-e  was  ^nyth  ng  at  all  about  themselves  they  would  like  to  change? 
the  sho»-t  sleepers  uaually  answered  in  the  negative  Their  1’ fe  styles  and 
Ji.iriv  <  *  r  Oofcjiewia  itt *  jlit  So  i  i  -*xl  as  efficient  aiuJ  otton  hyponianic. 
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SLEEP  PATTERNS  OF  LONG  AND  SHORT  SLEEPERS 

Frederick  Baekeland*  Ernest  Hartmann** 

Patrick  Hoy*  George  Zwilling** 

*  State  University  of  New  York,  Downstate  Medical  Center,  Brooklyn,  N.Y. 
**  Tufts  University  School  of  Medicine  and  Boston  State  Hospital 


The  sleep  of  ten  long  sleepers  (habitually  sleep»9  hrs.)  aged  20-34  and 
eighteen  short  sleepers  (habitually  sleep c6  hrs.)  ten  of  them  ages  20-34  and  eight 
of  them  35-49,  was  studied  for  eight  nights.  Nights  1  and  2,  a  week  apart,  were  for 
acclimatisation,  while  nights  3-6  were  consecutive.  On  nights  7  and  8,  which  were 
separated  by  at  least  two  nights  of  uninterrupted  sleep,  Ss  were  awakened  from  all 
RQiPs  for  dream  reports.  On  nights  1-5  Ss  slept  their  mean  home  sleep  times  as 
determined  by  sleep  logs,  while  on  night  6.  to  check  on  the  possibility  of  partial 
sleep  deprivation,  short  sleepers  slept  ad  lib.  On  all  nights,  10  minutes  after 
awakening  in  the  AM,  Ss  performed  the  Wilkinson  vigilance  test  for  %  hour.  Ss  were 
rigorousiy  screened  both  for  medical  and  psychiatric  normality,  as  well  as  for 
regularity  of  home  sleep  pr.ttornc. 

Long  vs.  Short  Sleepers;  20-34:  K :an  sleep  times  (av.  of  nights  3-5)  of  the 
two  groups  were  514.0  and  330.1  min.  (8.57  and  5.50  hrs.).  On  an  absolute  basis,  long 
sleepers  accumulated  more  AW  and  stages  REM  and  2  sleep.  On  a  percentage  basis,  they 
accumulated  mora  REM  sleep  and  short  sleepers  more  6tages  3,  4  and  delta  sleep.  Long 
sleepers  had  longer  interREKP  intervals  (  R^hR*,  Rv->Rj  ).  Long  and  short  sleepers 
did  not  differ  in  vigilance  test  performance.  Long  sleepers,  in  terms  of  interRfifP 
Intervals,  seemed  more  sensitive  to  partial  RBf  sleep  deprivation. 

Short  Sleerers:  20-34  vs.  35-49:  On  both  an  absolute  and  percentage  basis, 
older  short  sleepers  accumulated  more  wakefulness,  and  they  tended  to  have  less  stage  3 
and  delta  sleep.  They  had  shorter  first  REMP  latencies.  On  the  vigilance  test  they 
had  a  higher  detection  rate  and  a  higher  proportion  of  false  reports,  suggesting  both 
better  detection  capacity  and  higher  motivation. 

The  young  short  sleepers  did  not  appear  to  be  partially  sleep  deprived:  no 
differences  were  found  between  their  sleep  patterns  and  vigilance  test  performance 
on  night  6  and  those  on  nights  3-5  or  night  5.  However,  they  did  tend  to  sleep 
longer  on  night  6. 

The  older  Ss  did  better  on  the  vigilance  test  after  night  6  than  after 
nights  3-5.  However,  their  first  REMP  latencies  were  longer  on  night  6  than  on 
nights  3*5,  and  there  was  no  difference  between  the  values  of  any  other  sleep 
parameters  on  night  6  and  thoso  on  nights  3-5  or  night  5. 

These  results  suggest  that:  (1)  the  sleep  patterns  of  short  sleepers 
become  more  fixed  with  age,  (2)  short  sleepers  are  not  partially  sleep  deprived, 

(3)  both  long  and  short  sleepers  have  s  similar  (probably  biologically  determined) 
need  for  slow  wave  sleep  which  is  rather  fixed  and,  within  limits,  unrelated  to  time 
spent  awake,  (4)  long  sleepers  have  greater  RB(  sleep  requirements  than  short 
sleepers,  possibly  on  a  psychological  basis. 
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SC20-34)  vs.  c( 20-30:  Mian  of  Sights  3)  4  and  5 
RECORDED  SLEEP  PARAMETERS 


S(  20-  34) 

S( 35-49) 

P  (t- tests) 

/AW 

3. 3+2.4 

8.4+  5.3 

/.  Of  (2T) 

|  RDM 

19.5+3.7 

20.4+  5.3 

n.s. 

1  \  1 

2^1.8 

3.3+  2.4 

n.s. 

Whole  /  2 

U-l  ^fl+7.1 

49.4+10.0 

n.s. 

Night  A  3 

7. 5+2. 6 

5.7+  2.1 

.  05/p/.  10  (IT) 

4 

«tt=5+5.6 

12.8+10.0 

n.s. 

l  * 

AS.1  ttO+6.9 

18.5+10.3 

•0 5/p/. 10  (IT) 

Min. 

Whole 

Night 


11.3+  7.3 
65.2+16.2 
8.1+  6.0 
167.2+15.7 
25.0+10.0 
53.3+19.5 
78.3+23.9 
330.1+28.6 


26.2+16.4 
66.2+19.4 
8.4+  5.2 
150.3+35.2 
19.6+  7.2 
42.2+33.9 
61.8+34.8 
312.9+12.8 


/.05  (2T) 

n.s. 

n.s. 

n.s. 

n.s. 

n.s. 

n.s. 

n.s. 


Min. 
First 
3  Hours 
of 

Sleep 


5.0+  3.7 
24.7+  7.0 
4.5+  4.2 
82.1+14.7 
18.0+  6.2 
45.7+14.7 
63.7+16.5 


10.4+  6.4 
30.8+11.5 
6.5+  5.2 
78.0+29.5 
14.8+  6.1 
39.7+31.7 
54.5+28.3 


/..05  (2T) 

n.s. 

n.s. 

n.s. 

n.s. 

n.s. 

n.s. 


Sleep  Latency  («ln.)  17.1+19.1 
1st  REMP  Latency  93.8+18.8 
Ri  •>  R,  (min.)  90.0+17.0 
R2  ->,  R3  (min.)  95.7+11.0 


27.1+37.8 
70.4+17.2 
97.9+  7.0 
97.9+ 


n.s. 

.02  (2T) 

n.s. 

n.s. 
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MEAN  OF  NIGHTS  3-5 
va.  NIGHT  6 


8(20-34)  S(35-49) 


X 

N6 

P 

X 

N6 

P 

Sleep  Latency 

17.1+19.1 

11.4+10.9 

n.e. 

27.1+37.8 

20.6+27.8 

n.e. 

let  REMP  Latency 

93.8+18.8 

94.2+29.0 

n.«. 

70.4+17.2 

97.6+48.4 

•05/p/.l0 

/aw 

5.0+  3.7 

8.4+14.4 

n.e. 

10.4+  6.4 

9.8+  8.4 

n.e. 

Min.  i 

r 

1 

REM 

24.7+20.9 

29.2+  9.9 

n.e. 

30.8+11.5 

28.5+14.2 

n.e* 

in  1 

1st  3 

1  1 

4.5+  4.2 

3.4+  4.0 

n.s. 

6.5+  5.2 

8.3+10.2 

n.e. 

J 

'  2 

82.1+14.7 

75.4+18.0 

n.e. 

77.8+29.5 

87.0+26.9 

.05ip/.i0 

Hour*  1 

1 

3 

18.0+  6.2 

16.3+  7.6 

n.e. 

14.8+  6.1 

13.5+  3.1 

n.s. 

of 

4 

45.7+14.7 

46.1+19.3 

n.e. 

39.7+31.7 

34.0+25.9 

n.s. 

Sleep 

A 

63*7+16.6 

62.6+21*6 

n.i. 

34.5+28.3 

47.5+26*1 

n.s. 
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VIGILANCE  TEST  RESULTS 


1/2-Hour  Test,  Mean  of  Nights  3,  4,  5  (It  (3-5)J 


S(20-34)  S( 35-49) 
X  .497  .258 

Sx  .157  .256 

P  /.05 


X  .331  .613 

Sx  .332  .302 

P  .OS/p/.lO 


TOTAL  SLEEP  TIMES 


Nlghta  3-5  and  Night  5  vs.  Night  6 


S  (20-34) 


N5 

N6 

x.Q-5). 

330.8 

377.5 

330.1 

26.5 

63.4 

28.6 

.05^.10  .05^p/.  10 


S  (35-49) 


N5 

N6 

X  0-3) 

333.2 

316.4 

312.9 

21.4 

61.0 

12.8 

Hal*  Alfa 


SA 


•  i 
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A US  TRACT 


Adult  males  who  always  sleep  less  than  six  hours  or 
more  than  nine  hours  per  day  were  .studied.  Over  400  were 
screened;  smaller  numbers  had  various  psychological  tests 
and  psychiatric  interviews,  and  finallly  29,  free  of  overt 
medical  or  psychiatric  pathology,  were  studied  in  the 
laboratory  for  8  nights  each  of  all-night  polygraphic 
recording.  Psychologically  the  short  sleepers  were  efficient, 
hard-working,  and  somewhat  hypomanic.  The  long  sleepers 
tended  to  be  anxious,  depressed,  or  withdrawn.  The  two  groups 
spent  an  almost  identical  amount  >f  time  -  75  minutes  -  in 
deep  siow-wave  sleep  (stages  3-4),  but  the  long  sleepers 
had  twice  as  much  D-time  (RKM-time) .  It  is  suggested  that 
there  are  two  separate  sleep  requirements,  a  requirement  for 
stage  3-4  sleep  which  is  relatively  constant  across  persons, 
and  a  requirement  for  D-time  which  is  related  to  the  person¬ 
ality  and  life-style  of  the  individual. 


Wc  present  here  the  results  of  a  large  scale  psychological  and 
physiological  study  of  long  and  short  sleepers  —  persons  who  appear  to 
require  considerably  more  or  less  sleep  than  most  of  us. 

The  study  was  intended  to  answer  at  least  two  sets  of  questions. 

Tirst  of  all  the  physiological  cuestj.cn  of  what  kind  of  sleep  do  long 
and  short  sleepers  obtain  and  in  what  proportions.  Now  that  we  con 
classify  mammalian  sleep  into  two  qualitatively  different  states,  S 
(synchronised  or  non- RIM  sleep)  and  D  (dreaming,  desynchronised  or  Roll 
sleep)  it  would  be  interesting  to  It  now  whether  certain  uantities  of 
one  or  the  other  are  rc  uired  by  everyone,  or  whether  one  or  the  other 
.Is  relatively  dispensable.  In  non,  S  sleep  is  traditionally  divided 
into  stages  1  through  •};  stage  4  cones  earliest  in  the  night  and  ap¬ 
pears  to  be  "deepest".  again  it  would  be  useful  to  know  man’s  require¬ 
ments  for  these  different  stages,  and  this  could  be  studied  by  looking 
at  extreme  coses  —  the  long  and  short  sleepers.  Secondly  there  is  the 
psychological  question  of  what  personalities,  life  styles,  and  psycho¬ 
dynamics  characterise  our  two  somewhat  unusual  groups  of  subjects: 
persons  who  habitually  sleep  less  than  G  hours,  and  parsons  who  sleep 
more  than  9  hours  every  day. 

Doth  the  physiological  and  psychological  data  may  give  us  clues 
to  a  more  fundamental  r-ue st ion  —  what  are  the  functions  of  sleep?  One 
approach  to  studying  the  function  of  sleep  is  of  course  to  investigate 
sleep  deprivation,  although  many  such  studies  exist,  they  have  not  been 
very  fruitful  in  elucidating  basic  functions.  In  this  study  we  hope  to 
take  advantage  of  an  experiment  in  nature  by  studying  persons  at  two 
ends  of  what  is  presumably  a  continuous  sleep  need  distribution.  The 
physiological  results  may  tell  us  what  portions  of  sleep  are  perhaps 
needed  equally  by  everyone  and  thus  presumably  fulfill  some  basic  bio¬ 
logical  function  and  what  portions  are  either  dispensable  or  are  needed 
in  very  differing  amounts;  the  psychological  studies  can  give  us  some 
clue  as  to  the  kinds  of  persons  or  the  kinds  of  daytime  activity  and 
style  which  are  associated  with  these  differing  sleep  needs. 

With  these  aims  in  mind,  we  attempted  to  find  populations  of  persons 
who  truly  had  different  sleep  needs;  this  may  be  different  from  merely  per- 
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or.  nr  h-.  obt".'r.  different  ■"mounts  of  sleep.  There  are  obviously  insomniac 
persons  who  on3y  sleep  5  or  G  hours  a  night  but  complain  of  this  and  seek 
treatment.  Such  insomniacs  have  been  the  subjects  of  other  studies#  but 
wore  not  of  interest  to  us  here#  since  they  probably  required  more  sleep 
than  they  were  yetting.  Likewise  it  is  easy  to  find  students  and  others 
who  sleep  only  a  few  hours  a  night  for  weeks  but  then  "catch  up"  on  Sun¬ 
days#  after  an  exam,  etc.  Here  again  one  cannot  say  that  their  sleep 
need  is  actually  low. 


Method 

Subject  selection  took  place  in  a  series  of  steps*  at  each  step  some 
subjects  were  eliminated  from  further  study  but  the  data  obtained  was  kept 
for  later  evaluation. 

notices  were  placed  in  major  daily  newspapers  in  Boston  and  New  York 
asking  for  males  over  30  who  always  slept  over  9  hours  or  always  slept 
under  6  hours  per  day.  The  notice  mentioned  that  subjects  would  be  paid 
for  participation  in  a  medical  study  of  sleep. 

Over  40U  persons  responded  to  the  ads  and  called  one  of  the  two  par¬ 
ticipating  sleep  laboratories .  Of  these#  about  one-third  were  eliminated 
during  a  telephone  conversation  on  the  basis  of  their  having  misunder¬ 
stood  the  ad#  etc.  A  set  of  forms  was  then  mailed  out  to  the  remaining 
2Cv)  subjects.  Those  forms  consisted  cf  1)  a  sleep  log  to  be  filled  out 
daily  for  at  least  2  weeks;  this  simply  asked,  each  day,  for  the  time 
subject  went  to  bed,  time  he  arose,  hours  he  estimates  he  slept#  any  naps# 
and  o:  y  dreams.  2)  ?.  sleep  history  form  asking  various  questions  about 
havituel  length  of  sleep#  whether  the  subject  ever  needed  to  catch  up  on 
sleep#  how  long  it  tool;  him  to  get  to  sleep  and  to  feel  fully  awake  in 
the  morning#  and  also  asking  /ucstions  about  medical  illnesses#  medi¬ 
cation,  alcohol#  drugs  etc.  3)  The  Cornell  Index#  a  form  consisting  of 
101  simple  ucstions  about  medical  and  psychosomatic  conditions  to  be 
answered  true  or  false#  and  4)  the  Rotter  incomplete  sentences  test  — 
a  relatively  uantitativc  and  easily  scorable  psychological  test. 

At  this  stage#  screening  purely  by  mail#  subjects  were  eliminated 
from  further  study  under  any  of  the  following  conditions:  -if  their  home 
sleep  log  showed  a  mean  sleep  time  that  was  not  under  six  or  over  nine 
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hours  nor  day#  or  if  two  or  more  nights  in  two  week:;  that  did  not  Call.  • 

into  the  indicated  range  (over  )  or  under  G  hours);  if  sleep  history 
showed  a  marked  variatio  n  in  sjoep  times,  or  a  pattern  of  long  or.  short 
sleep  that  had  not  persisted  for  at  least  6  months;  if  a  serious  medical 
or  psychiatric  illness  was  present;  or  if  they  scored  3  or  more  on  the 
Cornell  Index  or  130  or  mere  on  the  Rotter  test.  In  other  words*  sub¬ 
jects  we  re  not  studied  further  who  either  showed  an  unstable  pattern  of 
long  and  short  sleep,  or  '..'ho  showed  evidence  of  considerable  medical, 
psychosomatic,  or  psychiatric  impairment.  Of  327  subjects  who  returned 
these  forms  r'"'  were  both  accepted  and  actually  appeared' for  further  study. 

These  subjects  came  to  the  1:  bera'tory  and  were  given  a  20-minutc 

psychiatric  interview  and  took  an  Mi-lPI  test.  Subjects  were  not  studied 

further  if  they  scored  two  standard  deviations  above  normal  on  any  MMPT 

cha  ra  etc  r  .i  st  i  c  s 

scale  c::c opt  lif*.  Psychiatric  interview  explored  persona lity/bricfly, 
and  also  investigated  any  areas  that  appeared  problematic  on  the  basis 
of  the  previous  psychological  tests.  Thus  the  typical  sleep  pattern 
was  further  clarified,  some  family  sloop  history  was  obtained,  further 
drug  history  was  obtained  as  we  wished,  laboratory  study  subjects  to  be 
as  drug-free  as  possible,  and  the  laboratory  studies  were  explained  to 
subjects  so  that  any  cucstionS' or  fears  about  them  could  be  discussed.  \ 
Subjects  were  eliminated  on  the  basis  of  the  interview  if  they  were  \  ^ 
judged  to  be  psychotic,  to  be  grossly  unreliable,  or  to  be  in  a  rapidly 

changing  state  such  as  an  acute  neurosis,  or  if  they  were  talcing  drugs  , 

\  '50 

or  medication  of  any  kind  except  occasional  alcohol  and  nicotine.  ° 

After  these  procedures  33  subjects  were  accepted  for  laboratory  \ ' 

study,  and  T.)  actually  appeared  and  completed  the  entire  laboratory  pro¬ 
cedure  (sec  below) .  In  addition  to  laboratory  sleep,  each  of  those  20  ' 

subjects  was  given  a  longer  (at  least  one  hour)  psychiatric  interview, 
and  tool;  the  California  Personality  Inventory  (CPI). 

Each  then  slept  in  the  laboratory  for  eight  nights:  The  first  two 
nights,  spaced  about  one  week  apart  were  considered  adaptation  nights. 

Wights  3,  4,  5,  and  G,  about  one  week  after  night  2,  were  consecutive 


*  It  has  been  found  that  high  Mf  scales  are  now  exceedingly  common 
among  young  male  subjects  in  the  university  student  and  post-student 


groups. 
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nights  in  the  lobor.-tury .  On  nights  3,  4,  and  5  subject;;  were  given 
their  usual  indicated  cheap  time,  but  on  night  6  were  allowed  to  sleep 
as  long  as  they  wished;  this  gave  us  cn  opportunity  to  study  chunying 
patterns  over  the  four  nights  and  would  allow  us  to  pick  up  any  signs 
that  the  short  sleepers  were  becoming  sleep  deprived  over  the  four  nights. 
Shortly  after  awakening,  on  nights  1  through  6,  subjects  took  a  30  min¬ 
ute  Wilkinson  Vigilance  Task  (14,  15}  a  test  especially  sensitive  to 
sleep  loss,  to  determine  morning  functioning  on  such  a  test  and  again 
to  pick  n  any  possible  developing  sleep  deprivation. 

Nights  7  and  3  were  spaced  about  one  week  apart.  These  were  dream 
recall  nights  which  will  not  be  discussed  in  this  paper. 


Results 

We  had  hoped,  in  addition  to  the  psychological  data  on  a  large  num¬ 
ber  of  subjects,  to  find  10  laboratory  subjects  .in  each  of  four  groups: 
young  (age  20-34)  long  sleepers,  young  short  sleepers,  older  (35-43) 
long  sleepers  and  older  short  sleepers.  It  proved  a'most  impossible  to 
obtain  subjects  in  the  older  long-sleep  group;  only  one  was  actually 
studied  .in  the  laboratory,  h  number  of  subjects  originally  applied,  but 
were  all  eliminated  for  various  reasons  during  the  screening..  We  con¬ 
sidered  lowering  the  sleep  cut-off  point  from  9  hours  to  3-'j  hours  but 
found  this  would  st.il 3.  not  obtain  subjects.  It  may  be  that  there  really 
arc  no  persons  over  35  who  routinely  sleep  V  hours  a  night;  certainly 
there  did  not  appear  to  .be  many.  However ,  it  is  also  possible  that  such 
persons  simply  were  not  very  interested  in  taking  part  in  experimental 
studies,  ’dor  a  number  of  obvious  reasons,  including  financial  status, 
there  is  more  interest  in  such  studies  among  the  20-34  year  old  group. 

In  any  case,  wo  have  solid  data  for  the  four  groups  for  the  psychologi¬ 
cal  screening  tests,  but  for  only  3  groups  for  analysis  of  the  physio¬ 
logical  sleep  data  --  10  young  short  sleepers,  3  older  short  sleepers,  • 
and  10  young  long  sleepers. 

The  interpretation  of  the  psychological  studies  and  interviews  is 
uite  complex,  and  will  be  reported  in  more  detail  elsewhere.  Wc  shall 
summarize  these  results  briefly,  and  then  concentrate  on  the  physiologi¬ 
cal  sleep  results.  Our  chief  focus  here  will  be  in  presenting  results 
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on  the  long  vr>.  the  short  sleepers,  but  we  will  also  present  unto  com¬ 
pering  the  older  one!  younger  short  sleepers. 

Tn  the  psychologies  1.  tests/  long  anu  short  sleepers  could  be  compared 
at  the  various  stages  in  our  screening  procedure.  Comparing  the  large 
groups  who  filled  out  the  original  sleep  histories  and  Cornell  Indices/ 
there  was  such  great  variability  in  both  the  long  and  short  sleeper  grouos 
that  no  significant  results  '..-ere  obtained.  Certain  differences  did  emerge 
between  the  smaller  groups  remaining  after  screening.*  On  the  1-1MPI  test 
short  sleepers  scored  significantly  higher  (n  <  .01}  than  long  sleepers 
on  the  L-scolo,  indicating  a  greater  tendency  to  want  to  appear  normal 
or  acceptable.  Long  sleepers  scored  significantly  higher  (p  <  .01)  on 
the  Si- scale*  '  no i car.'  ng  r.  greater  tendency  towards  social  "introversion" 
or  withdrawal,  on  l he  California  Personality  inventory  short  sleepers 
scored  higher  (p  <  .01)  on  scales  indicating  social  presence*  sociability* 
and  flesib.i  1  ity •  This  and  the  overall  CPI  profile  shewed  the  short 
sleepers  to  be  more  socially  adept  and  more  dominant  in  their  re.latio- 
ships  with  others. 

Our  summaries  of  the  interviews  and  histories  showed  the  following: 
short  sleepers  were  all  either  employed  full-time  —  often  more  than  full¬ 
time  —  or  in  school  full-time  —  and  often  both.  Several  reported  working 
70-30  hours  per  wee!:.  Histories  indicated  that  they  had  usually  started 
sleeping  their  short  hours  a  round  age  16-1S,  with  increasing  pressures 
from  school  and  work*  but  unlike  most  other  persons  had  found  that  they 
could  do  it  and  menage  easily  and  oven  enjoy  getting  shorter  amounts  of 
sleep  than  previously.  The  vocations  of  the  short  sleepers  included  on-  ' 
ginecring*  business*  carpentry,  and  contracting*  and  the  ones  still  in 
school  were  often  studying  engineering*  business,  end  economics.  The 
short  sleepers  seemed  uiite  confident  about  their  job  or  school  choices 
with  relatively  little  hesitation  or  vacillation;  similarly*  they  too!: 
the  sleep  studies  completely  in  their  stride,  with  no  complaint  or  worries 
about  the  experimental  conditions.  They  wore  generally  somewhat  conform¬ 
ist  and  establishment-oriented  in  their  job  choice  and  their  opinions. 

*  The  results  that  follow  arc  based  only  on  the  group  of  29  subjects 
who  had  the  long  interviews,  the  MtlPI  and  the  CPI. 
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Psychologically#  they  appeared  overall  to  be  u  successful  and  relatively 
healthy  bunch  with  very  little  evert  psychopathology,  though  sone  had 
mild  compulsive  traits;  however;  their  entire  life  style  involved  keeping 
busy  and  avoiding  psychological  problems  rather  than  facing  them*  Sev¬ 
eral  of  them  asked  about  reactions  to  stress  or  difficulties,  made  state¬ 
ments  such  as  "I  don't  let  my  worries  go  to  my  head."  Thus  insofar  as 
there  was  pathology  in  this  group  it  was  in  the  direction  of  hypoinania, 
and  reliance  on  the  mechanisms  of  denial,  avoidance,  and  keeping  busy. 

bony  sleepers  included  a  greater  variety  of  professions  and  interests 
than  the  short  sleepers.  Several  of  the  men  were  unemployed,  but  Sev¬ 
ern.'  held  responsible  jobs  in  a  number  of  areas;  several  were  sculptors 
or  part-time  students  and  a  few  could  be  described  as  "hippies".  One 
might,  thin):  that  their  long  sleep  was  merely  a  result  of  their  having 
less  strenuous  working  haute,  but  histories  indicate  again  that  usually 
the  pattern  of  long  sleep  was- established  in  late  childhood  or  a dol¬ 
ose  nee,  and  always  preceded  the  current  work  pattern  or  life  style.  Long 
:;lc*ci  'c'v;;  appear >..-u  less  conformist  in  their  views  than  the  short  sleepers 
and  .included  -some  individuals  who  were  suite  creative  in  their  work*  al¬ 
though  subjects  with  severe  psychiatric  pathology  were  screened  out,  the 
remaining  long  sleeper  group  nonetheless  showed  a  great  variety  of  psy¬ 
chological  anti  social,  problems .  They  tended  to  be  shy,  some  were  mildly 
depressed  , 'some  showed  considerable  anxiety  in  the  interview.  Almost 
all  civ  •wed  evidence  of  some  inhibition  in  the  spheres  of  sexual  or  ag¬ 
gressive  functioning.  They  also  had  a  number  of  minor  medical  and  psy- 
chosorta tie. problems ,  and  they  fro  uently  tended  to  complain  about  the 
experiment  i.nd  tiv.  occasi  nc  1  noises  in  the  sleep  rooms,  drafts,  etc. 

T. ). '  s  hard  to..  characterise  them  psychologically  as  a  group,  but  they 
certainly  > nc  .Idled  eases  of  depressive  reactions,  mild  anxiety  neuroses, 
and.  neurasthenia .  Several  but  not  all  of  them  consciously  placed  great 
value  on  sleep,  and  even  saw  it  as  an  escape  from  a  somewhat  painful 
v/aking  life.'  One  said  "1  value  the  .isolation  of  sleep"  another  said  "I 
sleep  c  lot  to  get  away  from  things." 

The  results  of  the  laboratory  sleep  studies  arc  presented  in  Tables 
I,  II,  and  HI.  Data  are  presented  as  means  and  standard  deviations  for 
uninterrupted  nights  3,  4,  and  5  on  all  subjects  in  the  three  groups  — 
young  long  s’ copers,  young  short  sleepers,  and  older  short  sleepers.  It 
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can  be  seen  that  the  short  sleepers  averaged  5-’j  hours  of  sleep  per  night# 
while  the  long  sleepers  averaged  slightly  over  8!j  hours  of  actual  JJ13G 
sleep#  though  they  all  spent  at  least  9  hours  in  bed.  The  most  striking 
result  in  the  entire  study#  clearly  evident- in  Table  1#  is  that  despite 
the  groat  differences  in  total  sleep  tine  between  long  and  short  sleepers# 
the  two  groups  spent  almost  identical  amounts  of  time  in  slow-wave  sleep  — 
stages  3  and  4  of  sleep.  The  actual  amount  —  about  75  minutes  --  is  suite 
average  for  subjects  in  our  laboratories.  If  only  the  two  groups  of  age 
70-34  are  compared/  (since  age  is  known  to  affect  slow-wove  sleep)/  the 
short  sleepers  actually  spend  several  minutes  more  per  night  in  slow- 
wave  sleep  than  do  the  long  sleepers.  Obviously  the  other  portions  of 
sleep  make  up  the  great  difference  in  total  sleep  between  the  long  and 
short  sleepers;  the  difference  is  especially  marked  in  time  spent  in  the 
D-statc  —  171  minutes  in  the  long  sleepers  vs.  65  minutes  in  the  short 
sleepers.  These  values  fall  neatly#  almost  cruidistantly#  on  either  side 
of  oitr  mean  normal  values  of  95-100  minutes.  The  long  sleepers  also  spent 
more  time  in  stage  and  more  time  awake • 

When  these  figures  arc  expressed  as  percentages  of  total  time  in 
bed  (Table  II)/  slow-wave  sleep  of  course  occupies  a  significantly  higher 
percentage  of  total  time  in  the  short  sleepers  than  in  the  long  sleepers# 
whereas  D-time  percent  does  not  differ  greatly. 

A  question  of  interest  might  be  whether  the  much  higher  D-time  in 
the  long  sleepers  is  obtained  as  a  result  of  more  D-periods/  longer  D- 
periods#  or  both.  Table  III  indicates  that  both  were  true:  Although 
the  S-D  cycle  is  longer  in  the  long  sleepers  theii"  longer  night  of  sleep 
gives  them  significantly  more  D-periods  than  the  short  sleepers#  but  in 
addition  the  long  sleepers  have  somewhat  longer  individual  D-periods. 

As  expected  from  the  subjective  reports#  the  long  sleepers  not  only 
spent  slightly  more  time  awake  than  the  short  sleepers#  but  had  somewhat 
longer  sleep  latency#  and  more  awakenings  during  the  flight  (Table  III). 

However  there  was  great  variability  on  these  measures; 

The  number  of  eye-movements  per  unit  time (called  REM-deitsity)  is 
sometimes  taken  as  a  measure  of  the  "intensity”  of  the  D-periods;  situa¬ 
tions  such  os  recovery  from  D-deprivation  are  characterized  by  a  high 
MM-density;  also#  reports  of  vivid*  active  dreams  come  from  D-periods 
with  a  high  R£24-density  (2)*  Table  III  indicates  that  the  long  sleepers 
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showed  greeter  HEM-dens 
Thus  the  long  sleeper.-. 
D-ncriods*  if  anything 
of  the  short  sleepers. 
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j  ty  within  D-periods  then  the  r; 
cannot  be  said  to  have  long  but 
their  D-periods  arc  even  more 


hort  sleepers 
loss  intense 
intense  than 


those 


Conner! son  of  the  older  with  the  younger  short  sleepers  reveals 
nothing  very  unexpected:  the  older  subjects  spent  more  time  awake#  and 
slightly  less  time  in  slow-wave  sleep.  This  agrees  with  the  effects  of 
age  reported  in  urmo lasted  groups  (12).  In  addition  the  older  subjects 
hod  a  lower  D- latency;'  the  significance  of  this  is  unclear#  but  it  may 
be  related  to  the  somewhat  lower  slow-wave  sleep  time  in  the  older  sub¬ 
jects#  since  sleep  before  the  first  D-oeriod  is  almost  entirely  com- 
po'jcd  of  slow-wave  slcen#  and  it  is  known  that  older  subjects  have  re¬ 
duced  slow-wave  sleep  time  !’!!)• 


Detailed  comparisons  of  nights  3-5  with  night  6  were  made  but  can 
only  be  summarized  here:  there  were  no  changes  in  sleep  stages  on  night 
6#  suggesting  that  the  short  sleepers  had  not  become  deprived  during 
their  consecutive  nights  in  the  laboratory.  Vigilance  tests  also  showed 
no  change  that,  could  be  interpreted  as  sleep  deprivation. 
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Pi  scuss.i  on 

First  of  all  there  in  the  question  of  whether  wa  hove  truly  studied 
groups  of  subjects  with  differences  in  sleep  need.  We  believe  we  have 
done  everything  possible  —  obtaining  careful  sleep  histories#  medical 
histories,  current  sleep  logs#  etc.#  and  obtaining  multiple  consecutive 
l.aborotory  sleep  studies  with  an  opportunity  to  look  into  possible  sleep 
deprivation  effects  —  so  that  we  can  most  probably  rule  out  the  possi¬ 
bility  that  the  short  sleepers  really  needed  more  sleep  but  were  chron- 
j colly  sleep  deprived,  in  fact#  unless  the  short  sleepers  were  consis¬ 
tently  lying  to  us#  and  perhaps  taking  daily  home  naps  while  on  the  sleep 
study#  wc  do  not  see  any  reasonable  alternative  to  postulating  a  reduced 
sleep  need.  For  the  long  sleepers#  it  is  more  difficult  to  ascertain 
absolutely  that  they  needed  their  9  hours  of  sleep  and  could  not  have 
gotten  along  on  less-  Here  wo  relied  on  the  interviews#  and  reports  on 
the  various  ouestiona j.rrcs  and  history  forms.  Each  long  sleeper  stated 
that  on  various  occasions  he  had  tried  sleeping  less  found  it  Uhcomfort- 


able#  and  felt  that  it  intorferred  with  his  functioning.  Therefore# 
though  we  consider  it  unlikely#  it  still  remains  a  slight  possibility 
for  the  long  sleepers*  and  a  very  remote  possibility  for  the  short  sleeper 
that  they  actually  had  average  sleep  needs  and  were  merely  obtaining  un¬ 
usual  amounts  of  sleep. 

Our  most  basic  finding  —  the  identical  and  normal  amount  of  time 
spent  in  slow-wave  sleep  in  the  two  groups*  and  the  very  different 
amounts  of  D-time  —  are  consistent  with  a  report  on  two  short  sleepers 
by  Jones  and  Oswald  (8)  and  with  a  study  by  Webb  and  Agnew  on  college 
students  who  reported  leer.:  extreme  long  or  short  sleep  ( 1 1 }  .  cut  whet  doe 
this  mean,  in  terms  of  sleep  need,  and  factors  which  might  affect  it? 

One  way  to  characterize  the  groups  overall  might  be  to  say  that  the 
long  sleepers  are  poorer  sleepers  than  the  short  sleepers*  they  clearly 
spend  more  time  awake  during  the  night*  have  more  awakenings*  and  on 
interview  generally  report  that  their  sleep  is  not  ouite  so  deep  or  sat¬ 
isfactory*  and  that  they  do  not  feel  as  refreshed  in  the  morning  as  the 
short  sleepers.  Qualitative  aspects  of  the  EEG  records  also  appear  to 
support  these  differences:  The  short  sleepers  provide  "easy  to  score" 
records*  the  S  and  D  periods  are  well  demarcated,  there  is  very  little 
ambiguous#  hard-to-score  tirte  and  there  are  not  a  great  many  shifts 
back  ahd  forth  between  stages  of  sleep.  The  long  sleepers  show  not  only 
more  awakenings  but  more  stage  shifts,  and  often  more  ambiguous  stretches 
of  record  as  well.  The  long  sleepers  resemble  various  groups  of  mildly 
anxious  or  depressed  subjects  studied  in  our  laboratory  and  others  (*1), 
while  the  short  sleepers  fall  at  the  opposite  extreme. 

Comparing  our  groups  with  twe  groups  studied  by  Monroe  whom  he  cat¬ 
egorized  as  "good  sleepers"  and  "poor  sleepers"  (9) *  it  appears  that  his 
"poor  sleepers"  resemble  our  long  sleepers  psychologically  rather  than 
our  short  sleepers#  even  though  his  "poor  sleepers"  were  insomniac  and 
obtained  less  than  average  sleep  times. 

7\re  the  long  sleepers,  then*  merely  "well-compnesated  insomniacs?— 
people  Who  resemble  insomniacs  psychologically  ahd  who  physiologically 
tend  to  sleep  poorly  in  some  senses  (many  awakenings*  many  stage  shifts# 
long  sleep  latency)  but  who  are  able  to  compensate  foi  this  inefficient 
sleep  by  remaining  asleep  for  a  very  long  time? 

lh  our  View  this  is  a  partial  but  insufficient  explanation  for  our 


data.  if  oUt  EEG  tracings  can  give  us  any  indication  as  to  what  may  bo 

important  parts  of  sleep#  we  might  look  at  first  at  the  deep*  slow  waves 

of  stages  3  and  4  normally  occurring  within  the  first  hours  of  sleep* 

We  have  hoted  that  the  long  sleepers  obtaih  hormal  amounts  of  stages  3 

ohd  4*  If  they  are  “compensated  insomniacs*  Unable  to  obtain  these  slow 

waves  efficiently  wo  might  expect  the  slow-wave  sleep  to  occur  luter# 

or  spread  out  over  the  entire  night.  However#  this  is  not  the  case*  the 

long  sleepers  concentrate  their  slow-wave  sleep  early  in  the  night  as 

do  normal  and  short  sleepers.  Then  v;e  night  examine  the  D-poriods*  h 

later 

night  of  sleep  i3  so  arranged  that  the  additional/hours  of  sleep  pro¬ 
vide  a  great  deal  of  D-time#  but  the  long  sleeper  does  not  stop  when  he 
has  accumulated  a  normal  ruota  of  D-time  or  of  phasic  events*  his  night 
contains  roughly  twice  as  much  D-titnc  and  three  times  as  many  rapid  eye 
movements  within  b- periods  as  the  night  of  the  short  sleeper.  The  pos¬ 
sibility  must  bo  Considered  that  the  long  sleeper  is  not  trying  in¬ 
efficiently  to  get  the  usual  sleep#  but  actually  requires  more  of  a 
certain  kind  of  steep#  namely  D-time. 

our  view#  derived  from  this  study  and  other  related  sleep  investi¬ 
gations#  is  that  there  arc  tvf  separate  functions  fulfilled  by  sleep* 
and  accordingly  two  separate  sleep  needs*  First#  a  need  for  slow-wave 
sleep#  which  appears  to  be  relatively  constant  across  all  subjects}  our 
guess  is  that  this  need  has  something  to  do  with  physical  restoration* 

One  of  the  independent  variables  found  to  alter  the  amount  of  slow-wave 
sleep  is  exercise*  increased  exercise  levels  are  followed  by  increased 

slow-wave  sleep  in  man  (l)  and  in  the  cat  (7).  Human  growth  hor¬ 
mone  (HGH)  secretion  normally  shows  one  or  two  peaks  early  in  the  night 
corresponding  to  the  times  when  most  stage  3#  4  sleep  occurs  (id*  11). 

When  subjects  switch  to  daytime  sleep#  the  peak  switches  as  well#  indi¬ 
cating  that  HGH  is  probably  secreted  specifically  during  slow-wave  sleep 
(10).  This  again  suggests  an  anabolic  or  physically  restorative  function 
for  slow-wave  sleep. 

Secondly  wo  believe  there  is  a  need  for  D-titne.  (We  base  this  partly 
on  numerous  human  and  animal  studies  of  D-deprivation*  on  the  basis  of 
the  present  study  alone#  an  alternative  hypothesis  woUld  be  that  ottly  SWS 
is  needed.)  The  need  for  0  shows  considerable  variation  from  individual 
to  individual#  and  may  be  related  to  personality  attd  psychological  state# 
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from  the  present  corvelative  study  we  cannot  firtlly  derive  any  causative 
explanations#  but  a  plausible  hypothesis  is  that  the  life  style  or  per¬ 
sonality  of  the  long  sleeper  is  associated  with  a  greater  retirement 
for  D-time.  We  have  suggested  previously#  on  the  basis  of  long-term 
sleep  studies  in  hospitalized  patients#  that  higher  D-times  were  found 
at  times  wf  psychic  pain  or  psychic  disequilibrium  with  changing  defense 
patterns  (4#  6).  Likewise  we  have  found  that  women#  and  especially  women  with 
premenstrual  tension#  have  higher  D-times  during  the  premenstrual  phase 
of  their  cycle#  a  time  characterized  by  irritability#  depression  and 
anxiety#  and  unstable  defense  patterns  (3).  Certainly  the  long  sleeper 
is  relatively  anxious  and  depressed#  and  his  life  style  involves  change 
and  worry. 

o-*e 

On  the  other  hand  we  have  found  that  JS  group  of  patients  who  con¬ 
sistently  function  on  little  sleep  and  very  low  D-times  are  manic  pa¬ 
tients  (5).  The  manic  phase  of  illness  is  of  course  characterized  by 
extreme  avoidfi.ee  of  psychic  pain  and  distress.  The  short  sleepers 
show  a  milder  form  of  the  physiological  sleep  pattern  we  have  found  in 
mania#  and  in  fact#  as  mentioned#  the  short  sleepers  are  a  bit  hypo- 
manic  i  although  they  are  efficient  and  accomplish  a  great  deal  they 
tend  to  deal  with  problems  by  keeping  busy#  and  by  denial*  Thus  both 
between  subjects  and  within  eubjects  a  pattern  of  pain#  anxiety#  or 
shifting  defensive  patterns  may  recniire  more  D-time  at  night. 

In  summary#  then#  we  ate  suggesting  two  separate  sleep  needs#  and 
two  separate  sleep  functions  to  fulfill  these  needs  —  a  predominantly 
anabolic  and  physically  tsstorative  function  fulfilled  by  SWS#  and  an¬ 
other  perhaps  more  psychological  restorative  function  fulfilled  by  the 
D- state. 


TABLE  I i  Sleep  Patterns  of  Long  and  Short  Sleepers 
Minutes  Spent  in  Each  Stage  (Mean  +  Standard  Deviation) 


LONG  SLEEPERS 

SHORT  SLEEPERS 

SHORT  SLEEPERS 

(Age  20-34) 

(Age  20-34) 

(Age  35-49) 

Awake 

44.2  (+39.4) 

11.3  7.3)* 

26.2  (+16.4) 

Stage  1 

17.3  (+16.0) 

8.1  (+  6.0) 

8.4  (+  5.2) 

Stage  2 

261.4  (+73.7) 

167.2  (+15.7)** 

150.3  (+35,2) 

Stage  3 

22.5  (+  8.6) 

25.0  (+10.0) 

19.6  (+  7.2) 

Stage  4 

47.4  (+30.4) 

53.3  (+19.5) 

42.2  (+33.9) 

SWS  (3  +  4) 

69.9  (+33.0) 

78.3  (+23.9) 

61.8  (+34.8) 

b- state 

121.2  (+35.5) 

63.2  (+15.8)*** 

66.2  (^19.4) 

total  jleep 

514.0  (+55.8) 

330.1  (+27.7)4** 

312.9  (+12.8) 

•Significantly  different  from  long  sleepers*  p  <  .05  *  **p  <  .01 »  ***p  <  .001 

(l-l'  ’-lCci) 

^Significantly  different  from  young  short  sleepers*  p  <  .05.  (t-test»  2  tilled) 


TABLE  II:  Sleep  Patterns  of  Lona  and  Short  Sleepers 


Percentages  of  Total  Time  in  Bed  Spent  in  Eat  i  Stage 

(Mean  t-  Standard  Deviation) 


LONG  SLEEPERS 

SHORT  SLEEPERS 

SHORT  i 

SLEEPERS 

(Age 

20-34) 

(Age  20-34) 

(Age  : 

35-49) 

Awake 

9.2 

(+10.1) 

3.3 

(+ 

2.4) 

8.4 

(+  5.3)' 

Stage  1 

3.1 

(+  2.8) 

2.5 

(+ 

1.8) 

3.3 

(+  2.4) 

Stage  2 

50.0 

(+11.5) 

50.6 

(+ 

7.1) 

49.4 

(+10.0) 

Stage  3 

4.4 

(+  1.8) 

7.5 

(+ 

2.6)** 

5.7 

(+  2.1) 

Stage  4 

9.7 

(+  7.1) 

16.4 

(+ 

4.9)* 

12.8 

(+10.0) 

SWS  (3  4  4) 

14.1 

(±  7.7) 

23.9 

(+ 

5.6)** 

18.5 

(+10.3) 

D- state 

23.6 

(+  5.9) 

19.5 

(+ 

3.7) 

20.4 

(+  3.3) 
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T..HLE  Ills  Sleep  Pattern^;  of  Long  and  Sno  t  Sleepers 
Other  Sleep  Characteristics  (Mean  +  Standard  Deviation) 


LONG  SLEEPERS  SHORT  SLEEPERS  SHORT  SLEEPERS 


(Age  20- 

34) 

(Age  20 

-34) 

(Age  35 

-49) 

No.  of  awakenings 
pet  night  Surrounded 
by  sleep) 

lb. 8 

(+  9.8) 

12.9 

(+11.8) 

15.5 

(+  7.4) 

Sleep  Latency  (min) 

34.4 

(+30.1) 

17.1 

(+19.1) 

27.1 

(+37.8 

D-Lntency  (min) 

95.1 

(+46.9) 

93.8 

(+18.8) 

70.4 

(+17.2)+ 

Pir3t  cycle  length 
(onset  D.  to  onset 
D2)  (mini 

107.8 

(+23.4) 

89.3 

(+17.3) 

100.0 

(+  7.4) 

Second  cycle  length 
(onset  D  to  onset 
0-j)  (mini 

122.7 

(+19.0) 

93.9 

(+11.6)** 

97.9 

(+11.0) 

No.  of  D-periods 

4.5 

(+  0.9) 

3.2 

(+  0.8)** 

3.2 

(+  0.7) 

Mean  D- period 

Length  (min) 

28.7 

(+  6.6) 

22.6 

t+  6.2) 

22.7 

(+  6.6) 

''•i 

Mean  REM-density 

0.179 

(+  0.083) 

0. 114  (+  0.054)* 

0.128  (+  0.057)  jlf 

*  Significantly  different  from  long  sleepers 

#  p  <  . 

05  >  **  p  < 

.01  (t-test»  two-toiled) 

Significantly  different  from  young  short  sleepers?  p  <  .05  (t-tost#  two-tallcd) 

RHH-density  is  expressed  as  the  number  of  3-second  epochs  within  D-periods  con¬ 
taining  an  eye  movement  divided  by  the  total  number  of  3-second  epochs  within 
D-periods#  times  loo,  i.e.#  percent  of  3-socund  epochs  containing  eye  movements. 
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TABLE  1 


THE  NUMBER  0 F  SUBJECTS  FOR  EACH  SET  OF  DATA 


TONG,  YOUNG 


Cornell  Index 

32 

Sleep  Ouestionairre 

92 

Rotter  Incoup let e 

92 

Sentences 

Uinnesot,.  Multi- 
nh'. si  c  Persona  1  ity 

Tnvcntcrv 

13 

I  nfcorvi  ev: 

18 

Ui  Ik ■  nno-n  Viiji  lance 

To  rJ: 

1A 

Ae'ect i  ve  Check  List 

10 

Ce; ■  forrh  .  Pnycho  1  oy- 
. c.  ■  inventory 

10 

interview 

rhytuo’,' j:c.\  ’• 

1  «> 

LONG,  OLD 

SHORT,  VOUNG 

SHORT,  OLD 

24 

61 

49 

24 

61 

24 

61 

49 

6 

15 

12 

6 

15 

12 

i 

10 

3 

10 

n 

O 

1 

10 

8 

1 

10 

0 

ANOVA  Large  Group  Both  accepted  £  rejected 

All  subjects  Boston  £  N.Y. 

Var.  15  Sunday  Sleep  Sig.  at  greater  than  .01 

Rows  (L  vs  S)  Long  sleepers  sleep  longer  on  Sundays  than  short  sleepers  do. 

Var.  22  Dream  depth  Sig#  between  .10  £  .05 

Columns  (Y  vs.  0)  Young  sleepers  report  more  dreams  than  long  sleepers. 


ANOVA  Large  Group  Accepted  seperated  from  Rejected 

All  subjects  Boston  £  N.Y. 

Var.  15  Rejected  Sunday  sleep  Sig.. at  greater  than  1% 

Rows  (L  vs.  S)  Long  rejected  sleep  longer  than  short  rejected. 

Var.  15  Accepted  Sunday  Sleep  Sig.  at  greater  thaa  1% 

Rows  (L  vs.  S)  Long  accepted  sleep  longer  than  short  accepted. 

Var.  18  Rejected  Night  waking  Sig.  between  .10  £  .05 

Columns  (Y  vs  O)  Old  sleepers  wake  up  more  frequently  during  the  nite. 

Var.  21  Rejected*  Sleep  Depth  Sig.  Between. 10  £.05 

Itowc  T\  (lvsS)  Rejected  long  subjects  sleep  deeper  than  rejected  shorts. 

Var.  22  Rejected  Dream  Reoorts  Sig.  between  .10  £>.05 

Rows  (  Lvs  S)  Long  rejected  report  more  dreams  than  short  rejected. 

var.  24  Rejected  Sleep  Pill  Sig  between  .10  £  .05 

Columns  (Y  vs  O)  Rejected  cld  subjects  report  taking  more  sleeping  pills 

than  rejected  young. 

Var.  25  Rejected  Wake  Pill  Sig.  between  .10  £  .05 

Columns  (  Y  vs  O)  Rejected  young  sleepers  report  taking  more  wake  pills 

than  the  rejected  old  sleepers  . 


4 


—  r.l  V 


1 


ANOTA  Small  Group  Accepted  included  with  Rejected 

All  subjects  Boston  £  N.Y.  who  have 
taken  MMPI 


Var.  1  MMPI  Lscale  Sig.  between  .25  £  .10 

rows  (L£S)  Short  sleepers  have  higher  scores  on  L  scale  than  the  long 

sleepers. 


Var.  13.  MMPI  Si  scale 
Rows  (1  vs.  S) 


Sig.  between  .25  £.10 

Long  sleepers  have  higher  scores  than  short  sleepers. 


ANOVA  Small  Group  Accepted  seperated  from  Rejected 

All  Subjects  with  MMPIs  Boston  £  N.Y. 


Var.  1 

Var.  5 

Var.  6 

Var.  11 

Var.  11 

Var.  13 


Accepted  I.  Scale  Sig.  at  5% 

Rows  (L  vs  S)  Short  sleepers  have  higher  scores  than  long  sleepers. 

Rejected  D  scale  Sig.  between  .25  £  .10 
Rows  Y  vs.  O.)  Old  sleepers  have  higher  scores  than  young  ones. 

Rejected  Hy  scale  Sig.  between  .25  £  .10 

Rows  +  Oolumns  The  young  short  sleepers  have  highest  scores. 

Sc  scale.  Rejected  Sig.  between  .10  £  .05 
Rows  (L  vs  S)  Long  sleepers  have  higher  scores  than  short  ones. 

Rejected  Sc  scale  Sig.  between  .10  £  .05 

Rows  +  Columns  The  Old  Long  sleepers  have  highest  scores. 

Accepted  Si  scale  Sig.  between  .25  £.10 

Rows  (L  vs  S)  Long  sleepers  have  higher  scores  th*  short  sleepers. 


HILT1  of  MOOD  ADJECTIVE  CHECK  LISTS 

Long  vs.  Short  Sleepers 
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Minutes  Spent  in  Each  Stage  {Mean  +  Standard  Deviation) 


LONG  SLEEPERS 
(Age  20-34) 


SHORT  SLEEPERS  SHORT  SLEEPERS 

(Age  20-34)  (Me  35-49) 


Awake 

Stage  1 

Stage  2 

Stage  3 

Stage  4 

44.2 

17.3 

261.4 

22.5 

47.4 

(+39.4) 

(+16.0) 

(+73.7) 

(+  8.6) 

(+30.4) 

11.3 

8.1 

167.2 

25.0 

53.3 

(+  7.3)* 

{+  6.0) 

(+15.7)** 

(+10.0) 

(+19.5) 

26.2 

8.4 

150.3 

19.6 

42.2 

(+16.4)+ 
(+  5.2) 

(+35.2) 

(+  7.2) 

(+33.9) 

SMS  (3  ♦  4) 

69.9 

(+33.0) 

78.3 

(+23.9) 

61.8 

(+34.8) 

D- state 

121.2 

(+35.5) 

65.2 

(+15.8)*** 

66.2 

(+19.4) 

Total  Sleep 

514.0 

(+55.0) 

330.1 

(+27.7)*** 

312.9 

(+12.8) 

‘Significantly  different  fro*  long  sleepers,  p  <  .05,  **  p  <  .01,  P  <  -001 
(t-test,  two-tailed) 


^Significantly  different  free  young  short  sleepers,  P  <  -05.  't-test,  two-tailed) 
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TABLE  7  t  Sleag  Patterns  of  Long  and  Short  SI— pars 

percentages  of  Total  Time  in  Bed  Spent  in  Bach  Stage 
(Mean  +  standard  Deviation) 


LONG  SLEEPERS  SHORT  SLEEPERS  SHORT  SLEEPERS 

(Age  20-34)  (Age  20-34)  (Age  35-49) 


Awake 

9.2 

(+10.1) 

3.3 

(+  2.4) 

8.4 

(+  5.3) 

Stage  1 

3.1 

(+  2.8) 

2.5 

(+  1.9) 

3.3 

(+  2.4) 

Stage  2 

50.0 

(+11.5) 

50.6 

(+  7.1) 

49.4 

(+10.0) 

Stage  3 

4.4 

(±  1.8) 

7.5 

(+  2.6)** 

5.7 

(+  2.1) 

Stage  4 

9.7 

(+  7.1) 

16.4 

(+  4.9)* 

12.8 

(+10.0) 

SMS  (3  +  4) 

14.1  (+  7.7) 

23.9  (+ 

5.6)** 

18.5  (+10.3) 

D- st ate 

23.6  (+  5.9) 

19.5  (+ 

3.7) 

20.4  (+  5.3) 

‘Significantly  different  from  long  sleepers*  p  <  .05»  *•  p  <  .01  (t-teet*  two-tailed) 

^Significantly  different  from  young  short  sleepers*  p  <  .05  (t-t'  two-tailed) 

1 


c 


69 


TABLE  8  t  Sleep  Patterns  of  Long  and  Short  Sleepers 
Other  Sleep  Characteristics  (Mean  +  standard  Deviation) 


LONG  SLEEPERS 
(Age  20-34) 


Ho.  of  awakenings 
per  night  (surrounded 
by  sleep) 

16.8 

(±  9-8) 

Sleep  Latency  (min) 

34.4 

(+30.1) 

D- Latency  (min) 

99.1 

(+46.9) 

First  cycle  length 
(onset  D.  to  onset  D  ) 
(min)  1 

107.8 

(±23.4) 

Second  cycle  length 
(onset  D_  to  onset  D_) 
(min) 

122.7 

(+19.0) 

No.  of  D-periods 

4.5 

(+  0.9) 

» 

Mean  D-period 

Length  (min) 

28.7 

(+  6.6) 

Mean  RBt-density 

0.179 (+0.003) 

SHORT  SLEEPERS  SHORT  SLEEPERS 

(Age  20-34)  (Age  35-49) 


12.9 

(+11.8) 

15.5 

(+  7.4) 

17.1 

(+19.1) 

27.1 

(+37.8) 

93.8 

(+18.8) 

70.4 

(+17.*+ 

89.3 

(±17.3) 

100.0 

(+  7.4) 

93.9 

(+11.6)** 

97.9 

(+11.0) 

3.2 

(+  0.8)** 

3.2 

(+  0.7) 

22.6 

(+  6.2) 

22.7 

(♦  6.6) 

0.114(+  0.054)* 

0.128 (+  0.057) 

♦Significantly  different  from  long  sleepers*  p  <  .05j  •*  p  <  .01  (t-test,  two-tailed) 

^Significantly  different  frost  young  short  sleepers*  p  <  .05  (t-test*  two-tailed) 

RM-density  is  expressed  as  the  nuober  of  3-second  epochs  within  D-perioda  containing  an 
eye  movssmnt  divided  by  the  total  nusfcer  of  3- second  epochs  within  D-periods*  times  100* 
i.e.*  percent  of  3- second  epochs  containing  eye  moveamnts. 
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TABLE  9 

RAW  DATA  AND  REM  DENSITY 
(For  Boston  subjects  Only) 


SHORT  SLEEPERS 


C.  Greenbaum 


J.  Jacobson 


R.  Japinga 


RAW  DATA 

Total  No.  3  sec.  REM  Intervals 


Total  Nuirber  Pages 


NIGHTS 


No  recor 


REM  DENSITY 

Total  No.  3  sec.  REM  Intervals 


(Total  Number  Pages) (10) 


NIGHTS 

3 

4 

5 

.125 

.194 

.127 

.116 

.114 

.125 
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LONG  SLEEPERS 


H.  Berger 


G.R.  Landis 


TABLE  9  (continued) 

RAW  DAT'  AND  REM  DENSITY 
(Fo :  Boston  Subjects  Only) 


RAW  DATA 

Total  No.  3  sec.  PEN  Intervals 


Total  Nui.'.ber  Pages 


NIGHTS 

0 

-J 

4 

663 

1138 

223 

305 

.146 

320 

POO 

309 

731 

305 

716 

245 

694 

787 

332 

3  36 

lonncre  Mean  REH  Density 


LONG  vs . 

X  *  .  1  ’•» 


SHORT 
X  *  .106 


REM  DENSITY 

Total  No.  3  sec.  REM  Intervals 


(Total  Number  Pages)  (10) 


NIGHTS 
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TABLE  10 

MEAN  OF  NIGHTS  3-5 
vs.  NIGHT  5 


S( 20- 34) 

X  N6 


Sleep 

Latency 

17.1+19.1 

11.4+10.9 

1st  D-period 

Latency 

93.8+18.8 

94 . 2+29 . 0 

Min. 

^  AW 

5.0+  3.7 

8.4+14.4 

I 

D (REM) 

24.7+20.9 

29.2+  9.9 

in 

V 

1 

4.5+  4.2 

3.4+  4.0 

1st  3 

] 

! 

/ 

2 

82. 1+14.7 

75.4+18.0 

Hours 

3 

18.0+  6.2 

16.3+  7.8 

of 

4 

45.7+14,7 

46.1+19.3 

S  leep 

A 

63.7+16.6 

62.6+21.6 

SC35-49) 


P 

X 

N6 

P 

n .  a . 

27 . 1+37 . 8 

20.6+27 . 8 

n.  8. 

n.s. 

70.4+17.2 

97.6+48.4 

•05/p/.  10 

n .  s. 

10.4+  6.4 

9.8+  8.4 

n.s. 

n.s. 

30.8+11.5 

28.5+14.2 

n.B. 

n.  s. 

6.5+  5.2 

8.3+10.2 

n.  8. 

n.s. 

77.8+29.5 

87.0+26.9 

.05/p/. 10 

n.s. 

14.8+  6.1 

13.5+  3.1 

n.s. 

n.s. 

39.7+31.7 

34.0+25.9 

n.s. 

n.s. 

34.5+28.3 

47.5+26.1 

n.s. 

_ 
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